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ABSTRACT. This bibliography is the third volume of a series and contains over 1000 references to the 
literature for the two-year period 1964-1965. The first two volumes, Bibliographical Series Nos. 9 and 16, 
cover the 11- and 3-year periods 1950-1960 and 1961-1963, respectively. The bibliography is fully annotated 
and abstracts have been included whenever possible. Tables give a systematic list of insects and related 
arthropods, sterilization data, lethal radiation effects, and radioisotope tracer studies on insecticides. An 
author index, a detailed subject index, and an insecticide index ate provided. 

The bibliography was coippiled by Mrs, M. Binggeli of the Division of Scientific and Technical In¬ 
formation, IAEA, 



FOREWORD 


The present bibliography on Uadioisotopes and loriiziiig Iltidiatians 
in Entomology represents tiie third volume of a series, and (.lovurs the yearn 
1964 and 1965. More than 1000 references have been aMsetnbled for that 
2-year period alone. Earlier volumes tiqvorad the 11- and O-ytmi' periorb-j 
of 1950-1960" and lOlil-lfKiO*'”", respectively. Thi.s bibliograiihical 
which covers the world literature, will he continued and thtt next volinin; is 
scheduled for 1968. 

The bibliography is again fully annotated, and abstracts have been 
included wlienever pos.sible, Tlie bibliograpliy has eei-tain uninjunl I’eaturcs: 
1) The detailed .Subject Index contains a routine indication for individual 
reference citations, of the pailicular radioisotope or radiation used, and a 
condensed notation for additional irrfonnatiori. 2) Numcrgufj tabln.s have 
been compiled: (a) a .systematic table of references li.stcd by order, I'aniily, 
genus, and common name,s of the insects studied; (b) summarized data on 
sterilizing and lethal dose.<3; (c) tracer work in the insecticide field, with 
two separate insecticide indexes. 

The documentation will be of practical use to the .specialist rmiuiring 
a rapid survey of relevant publications in related di.scipliric.s, to Komeoiie 
in search of detailed documentation on a particular aspect of the field, aiul 
to the scientist in developing countries whose aceo-s.s to the world literature 
might be somewhat limited. 

The bibliography was compiled by Mrs. 1. B|NGG]*li;i of the Agency's 
Division of Scientific and Technical Information. 

Readers are invited to address their suggestions and otlier corre.spcmd- 
ence regarding the "Bibliogr-aphical Series" to: The Dimmtor. Division 
of Scientific and Technical Information, International Atomic; Energy Agency, 

Karntncr Ring 11-13, A-lOlO Vienna, Aimtria. 


, * Blbllograpliical .Secies No. 0 
’I'l' BIMlogtflphlcal Series No. 15 



AVANT“PROPOS 


La presente bibliograplue, concernant les radioisotopes et les rayonne- 
inents ionisants en entomologie, est le troisifeme volume d'une serie con- 
sacrle ^ cette question; elle porte sur les annees 1964 et 1965, Elle con- 
tient plus de 1000 references pour cette seule periods de deux ans. Les 
deux volumes precedents portaient respectivement sur des periodes de 11 
ans (1950 ^^1960)- et de trois ans (1961 1 1963)*^ L'Agence poursuivra 
ce travail bibliographique touchant la documentation publiee dans le monde 

entier; le prochain volume doit paraitre en 1968. 

Cette bibliographie est enti^rement annotge et contient, dans la mesure 
du possible^ des resumes analytiques. Elle presente certaines caracteris- 
tiques: 1) dans I'index par sujets, les sujets sont groupes sous des mots- 
cles et suivis, non seulement d'un renvoi au corps du document, mais aussi 
de la mention du radioisotope ou du rayonnement utilis^; 2) on a etabll 
plusieurs tableaux: a) un tableau syst^matique des references, classees 
selon I'ordre, la famille, I'espke et le nom vulgaire des insectes 4tudigs; 
b) des donnees succinctes sur les doses de sterilisation et les doses letales; 
,c) travaux 'k I'aide de radioindicateurs sur les insecticides, avec deux index 
des insecticides, 

Cette documentation aura une valeur pratique pour les sp^cialistes d^- 
sireux de trouver rapidement une lists des publications dans les domaines 
qui les interessent, pour touts personne cherchant des references detaillees 
sur certains aspects particulars de la recherche entomologique et pour 
les hommes^de science des pays en voie de developpement qui ^prouvent 
des difficultes k se procurer les publications parues dans le monde. 

Cette bibliographie a ete ^tablie par Mme M. BINGGELI, de la Division 
de la documentation scientifique et technique de I'Agence, 

Lee lecteurs sont pries d'adresser leurs suggestions et touts la cor¬ 
respondence concernant la « Collection Bibliographies)) au Directeur de 
la Division de la documentation scientifique et technique, Agence inter¬ 
nationals de I'energie atomique, Karntner Ring 11-13, A-lOlO Vienne 
Autriche, ,, 


Collection Bibliographies n° 9. 
Collection Bibliographies n“ 15. 
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PREFACIO 


La presente bibliografia sobre el erapleo de radioisdtopos y radiaciones 
ionizantes an entomoiogia abarca los anos 1964 y 1965 y es el tercer volumen 
de la serie. Solamente para este periodo se recogen m^s de 1000 referen- 
eias. Los voliimenes anteriores abarcaban un penodo de once aflos (de 
1050 a 1960)'" y otro de tree anos (de 1961 a 1963)''”^ Para 1968 esta pre- 
vista la aparicidn de otro volumen de esta serie que contiene referencias 

a publicaeiones del mundo entero. 

Las notas bibliograficas dan todos los detalles posibles y en muchas 
oeasiones van acompailadas de restiinenes, Esta bibliograffa tiene ciertas 
caraeterfsticas nuevas: 1) en el detallado indice de materias se seflala para 
cada referenda el radioisotope o la radiacidn utilizados y se indican 
otros dates en clave; 2) se ban compuesto numerosos cuadros: a) un cuadro 
sisteniatico de referencias segun el orden, la familia/ el g6nero y el nombre 
coniun de los insectos estudiados; b) dates resumidos sobre dosis esterili- 
zantes o ietaies; c) empleo de trazadores en materia de insecticidas, con 


dos indices distintos de insecticidas. 

Esta bibliografia sera de utilidad para los especialistas que necesiten 
un rdpido analisis de las publicaciones importantes en materias afines a 
su especialidad, para las personas que busquen una documentacion detallada 
sobre cuestiones determinadas y para los cientificos de los paises en desa- 
rrolio que a veces tropiezan con dificultades para obtener las obras 
publicadas. 

Ha preparado la bibliografia la Sra. M. BINGGELI, de la Division de 
Infonnacion Cientifica y Tecnica del Organismo, 

Se ruega a los lectores que envien sus observaciones y la correspon- 
dencia relativa a la «Coleccidn de Bibliografias», al Director de laDivisidn 
de Infonnacion Cientifica y Tecnica^ Organismo Internacional de Energfa 
Atdmica, Karntner Ring 11 y 13, A-1010 Viena (Austria). 


Coleccidn de Bibliografras, N* 9. 
’1”“' Cbleccidn de Bibliograffas, N® 15. 
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COMPILATION OF BIRLlOGllAPIiy AND GUIDE FOR ITS USE 


SOURCES 

The bibliography was compiled from tlie open literaturtj. A firnt routine 
search consisted of scanning selected secondary sources: 

(a) Abstracting journals 

Biological Abstracts (BA) 

Bulletin Bibliographique: 

Isotopes. Uayonnements. Agriculture(BE) 

Chemical Abstracts (CA) 

Dissertation Abstracts (DA) 

Nuclear Science Abstracts (NSA) 

Nuclear Science Abstracts Japan (NSA/.I) 

Review of Applied Entomology, 

seriesA; Agriculturt;)(IiAE-A) 
series B; Medicine (RAE-B) 

(b) Title listings 

Bibliography of Agriculture (BAg) 

Biological and Agricultural Index (AI) 

Bulletin Signaldtique Ilebdomadaire - 
Pdriodiques de Cliirnie'-'"’'’ 

Current Contents - 

Chemical, Pharmaco-Medical A Life Sciences’'*'^ 
lAst of References (STI/DOC/12, iVntughtly’^'D 

Subsequently, primary sources were scanned, abstracts being pre¬ 
pared where necessary, and references cited in original papers'were 
followed up. Numerous books, conference proceedings, bibliographies, 
and reports were also scanned, including such review series as: A.Ilev.Ent. 

9 (1964), 10 (1965) (Smith, R.F., Mittler, T,E., Eds.); Adv. Pest Con¬ 
trol Res. 6 (1965) (Metcalf, R.L., Ed,): "Genetics Today", llth Inter¬ 
national Congress of Genetics, The Hague, Sep, 19(13, VoL Ui, Geerts, S, J„ 
Ed, Oxford, Pergamon Press, 1065, . ' 

■*'Include! keywords bunio abswcis. 

Lists tables of conwiits of variety of joutnnls, 

Current literaturti, indudlngnuincvote tepow, received rouUituly by rtetatettiataalAwtHlc 

Kaetgy Agency. 














Among "the selected journals scanned routinely are; 

Int, Pest Control 
lisectes soc, 

Jap. J, appl. Ent, Zool, 


Ann. ent. Soc, Am. 

Atomptaxis 
Biochera. J. 

Biochim. biophys. Acta 
Bull, ent Res. 

Bull. ent. Soc. Am. 

Can. Ent. 

Can. Insect Pest Rev. 

Can. J* Biochem. 

Chromosoma 

C.t, hebd. Sc6anc, Acad. Sci. D 
Dokl. Akad. Nauk SSSR- biol. Sect 
Ecology 

Ent. Rev. (AEC-tr-Russian) 

Expetientia 

Expl CeU Res. 

Genetics 

Plereditas 

Int. J. appl. Radiat, Isotopes 
tot. J.'Radiat. Biol. 


(Nihon Oyo Dobiitsu Konchugaku Zasshl) 
J.ap. J. Geiiei (Ideiigaku Zasslii) 

J, agtic. I'd Chfiin, 

J. biol. Cliem. 

J. Cell Biol, 

J. ectin. Ent. 

J. Insect Hiysiol. 

J. iiiolec, Biol. 

Mosquito News 
MiiBtion Ito. 

Natute, bond. 

Nucleonics 
Pesticide Prog. 

Radiat. Res, 

Radloblology (AK-tt-Radiobiologyia) 
Science, N.Y. 

Z. Naturf. 


are more specific than those contained in the Addendum (B. Bibliographies 
and General Surveys), where broad fields are .surveyed. 

References published prior to 1964 but not included in the preceding 
bibliographies are marked by an asterisk. Where new data have been ob¬ 
tained on references included in Vols.I or II, these are given under their 
original number preceded by the volume number; e.g. reference x in Vol.II 
becomes II/x, and an abstract may thu.s be added to a reference originally 
cited by title only. This is of interest to msers who own the preceding 
volumes as well. 

References to work published prior to 1964 which had been omitted in 
the preceding volumes of the bibliography are marked by a superscript [(1) 
or (2)] next to the reference number, to indicate the appropriate volume 
IVol.I covers 1950 to 1960, Vol.II 1961 to 1963]. 

Cross-References 

These are cited at the end of each section, giving the title (in English 
only), first author, year of publication, and the reference number. De.spite 
the very detailed Subject Index, cross-referencing ha.s been used extensively. 


The omission of an abstract for a given reference may be due to, one 
pf the following reasons: 

(1) the reference had originally been obtained from a title listing, or 
quoted in a, publication which had subsequently proved impossible to obtain 
for consultation; 

( 2) the contribution had appeared in an interim form intended for limited 
circulation only, where permission could not be obtained for quoting details 
of essentially unpublished work at a preliminary stage or pending publication 
elsewhere; and 

(3) summaries of projects and research under contract are largely out¬ 
dated by the time the bibliography appears in print, much of the results 
having been published in the literature by then, 

Such references have, nevertheless, been included as title citations 
and appropriately indexed since some readers might wish to follow them 
up by establishing direct contact with the .scientist.^ concerned (cf. Author 
Index: Affiliations). 

Reports 

Numerous reports have been abstracted, and may be considered 
valuable as indicative of trends in the particular field or institution. 


ADDENDUM 

Techniques 

Some selected papers representative of particular techniques (e.g. auto¬ 
radiography, neutron activation analysis, etc.) have been grouped together. 

TABLES 

Four Tables have been compiled, 

Tab^. Systematic Listing of Insects and Related Arth ro[) 0 (]s 

The insects and related arthropods cited, in the bibliography are grouped 
together sy.stem.aticaUy by order, family, genus, and common nameTheir 
place in this table is also indicated in the vSubject Index where the systematic 

code, appears next to the scientific name’"*, 

TaM^, Sterilization Data 


Data are summarized on the radiation-induced sterilization of 32 species 

REFERENCES also listing the insect (by order, family, generic and common 

References are arranged according to subject matter as laid out in the L 1;; — —— , 

Table of Contents, Articles reviewing the particular subject or of a general * Based on the sdentific and common names listed in Bull. ent. soc, Am, li, i (ib65). 

or introductory nature are placed at the beginning of a section. Such reviews ** Itself ttaceabk via die common name, if the scientific name is not teowii, 

'’fi'■ 

t . ■ , ' xvn 


XVI 



name), the stage irradiated, the dose, and, radiation used, and where possible 
the efficacy of the technique. 

Table 3 . Lethal Radiation Effects 

Data on lethal radiation effects are listed for 16 species, laid out as 
in Table 2. 

Table 4 . Radioisotope Tracer Studies in Insecticides 

This table gives a digest of radioisotope tracer studies on insecticides. 
Chemical names and other designations are indicated throughout. The par¬ 
ticular radioisotope used in an analysis or synthesis as well as the animal, 
plant or particular substrate used in metabolid and residue studies are given. 
The insecticides have been grouped in certain broad categories which have 
also been maintained in the two Insecticide Indexes. 


INDEXES 

Insecticide Indexes 

To facilitate checking on an insecticide, e.g. where a synonym has been 
used, the following two indexes have been compiled: 

(i) Common and Manufacturers' Names Index 

(ii) Letter and Name index 

to be used in conjunction with Table 4. 

Author Index 

As far as possible, up-to-date affiliations have been indicated for each 
author. Sole or first authors, in cases of joint authorship, have been 
indicated by underlining the pertinent reference number. 

A Corporate Author Index is included, 

Subject Index 

A detailed Subject Index is provided. The radioisotopes or radiations 
used are indicated for each reference. The following convention has been 
adopted concerning the position in which they are cited with regard to a par¬ 
ticular study: When the radioisotopes or radiations represent the cause they 
precede the phenomenon; when used as a ^ for analysing existing con¬ 
ditions they follow the phenomenon studied. Irradiation, when combined 
with other modifying treatments (gaseous environment or temperature at 
irradiation, etc.) is quoted as radiation/treatment. When a comparison 
between radiation and other treatment.? (e.g., chemosterilant) is made, a 
comma is used to indicate this, e.g. x, tepa: ... Further illustration,? are 
given below. 

XVIII ■ . 


Rtidioisotope 


iiadiation 


'■‘C! mutagenic effects: 109 

(genetic effects incurred 
through use of ‘‘'c) 


x/Oi longevity: 8fi2 

••• ~ addition al ex[X!tliiieiilal factor, 
introduced before, during or after x-irradiatioii) 

x,all{ylating agents: 744 

coiiiitatisoii between tite effects 
of different treatments) 


habits, X: lOdf) 

(liabiB of infesting insect detected and studied 
[not influenced] by iisiiig x-rays) 


This convention enables the reader to obtain at a glance quite a consider¬ 
able amount of information about a particular .study. 

^ In addition, as much other detail as pos.sible has been conden.sed in the 
Subject Index, to include, wherever possible, infommtion on the insect stage 
(in brackets) used, the tissue (in brackets), anti the particular coni[x)und 
or process studied, Details of the energy or mode of irradiation are some¬ 
times indicated. 


GLOSSARY 

The desirability of some form of shorthand notation to make the Subject 
Index a more potent source of condensed information has been evident for 
some time. A number of abbreviations, most of them self-evident, lias 
therefore been used and will be listed below, to eliminate {xissible sources 
of error and for future reference. 

Of alpha radiation 

(a) adult 

ATP adenosine triphosphate 
, P beta radiation 

CNS central nervous system 

(c) , cocoon 

DNA deoxyribonucleic acid , 




'XfX 





■e- ■' electrons. 

(e) V , egg 

EM electron microscop(y) (ical findings) 

(emb) embryo 
7 gamma radiation 

[m] larva 

(jSS) 5th larval instar 
n : neutron radiation 
nf ^ fast neutrons 

[when energy is specified suffix is dropped] 

(n) , nymph 

NA nucleic acids , 


OP organophosph(orus)(ate) 

[underlined to avoid confusion with elements] 
(P)' pupa 
(pp) prepupa 


(Dp) Dauerpupa 



R-. resistant (strain) 
Rev. Review 
RNA ribonucleic acid . 
mRNA messenger RNA 
tRNA transfer RNA 
S" susceptible (strain) 
1/120 Vol.I, reference 1:20 
11/42 Vol.II, reference 42 
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RADIOISOTOPES 


INSECT LABELLING 


1. Methods 


Andteev, S,V., Molchanova, V.A,, Martens, B.K., Rakitin, A. A. RADIOMARKING IN THE 
STUDY OF INSECT PESTS. Vest, sel'khoz, Naulu, Mosk. 8 , 2 (19G4) 122-28, (In Russian, with 
English, German, and French summaries) 

A laboratory method which was developed for labelling insects with radioactive isotopes was used 
under experimental conditions in,order to define more precisely a number of problems concerning 
the biology of large numbers of parasites of the grain bug (Hemiptera: Eurygaster) and the grain moth 
liiSiiii!!!)' data were obtained on the sizes of the migrations of the grain bug 

during its larval and adult stages of development. A method for self-marking was worked out for the 
marking ot H, basiliiiea adults, This method can be widely used in the study of the biology of other 
insects having positive pliototaxis and cheniotaxis; this method is especially valuable for marking 
Lepidoptera, (From translated autli. summary) 

Cliatterji, S., Sethi, G.R,, IJhamburkar, M,W,, Deshmukh, M.G. LABELLING OF ADULTS OF 
Ct^ pattellus Swinhoe, (C, zoiiellus) , THE STALKBORER OF MAIZE AND "JOWAIV WITH 
RADIOACTIVE PHOSPHORul (P“). Cutr, Sci , 21 (1964) 652-3, 

Fully formed caterpillars of C. pattellus were starved for 17 It, then fed fresh maize sterns treated 
with “P, These caterpillars were allowed to feed for 2 h and were washed thoroughly with water to 
remove surface contamination and then assayed for radioactivity, Fresh untreated maize stems were 
proWded to them for further development, Each radioactive pupa was separated and kept in a tube 
until emergence of the adult. The activity of the adult moth was recorded on emergence. These 
moths were then separated into males and females and pairs kept separately for mating and egg- 
laying. The egg masses were assayed for radioactivity, and transferred to glass rearing jars for 
hatching, ^ The eggs hatched within 4-6 d. On hatching, Isi-lnstar caterpillars were also.assayed for 
radioactivity. The initial radioactivity ranged between 33 and 53 cpm. Radioactivity in the sub¬ 
sequent instars (2nd-4th) ranged from 6-29 cprn, whereas in the adults it ranged between 2B26 and 
22759 cpm. When the adults were allowed to mate they Laid fertile eggs with detectable radio¬ 
activity, Thus activity could be recorded not only in the adults but also in the subsequent .generation 
up to 4th instar caterpillars. This observation may be useful in undertaking studies on the flight 
range and dispersal pattern, which would not be limited to the recovery of the liberated adults but' 
also, ill cases where the adults escape recovery, the range of flight will be evident from the location 
of the radioactive egg masses ot the caterpillars which retain radioactivity up to the 4 th-instat 
(NSA19; 1965,27927) ' 

Chigatev, G. A. THE PRESENT STATE OF THE PROTECTION OF POTATO AGAINST COLORADO 
BEETLE IN THE USSR AND THE PROBLEMS INVOLVED, Trud^ vses, Inst, Zashch, Ra st. 17 (10(13) 
324-43, (In Russian, with English summary) — , 

j^gg'^^iieata (Say) represents a serious menace to potato crops. Control is tendered 
difficult by the overwintering of adults in the soil at depths down to about 2 ft, the pupation of 
larvae in the soil at depths of about 1-8 in,, and diapause in the soil sometimes lasting for more 
ton a year. Moreover, the females lay an average of 300-500 eggs each, with an absolute max. 
of .oyer 2500, there are two and sometimes three generations a year, the rate of population increase 
111 high, and the beetles fly great distances (sometimes as much as 187 miles) atitl ate resistant to 
adverse,conditions. The present position in the Soviet Union is attributed to inadequacies in controls' 
Where infestation is established, soil disinfestation Is essential, but it has been used only for eradi¬ 
cating Isolated foci. Imperfections are noted in the,system of (luaraminc measures enforced, such 
as the procedure for detecting rtie numbers of adults emerging In spring. In the spring of 1960, 
Co-labelled adults were released in the field, and the numbers counted on the following day, 

Only 67^0 of them ware recovered, in . three repetitions, showing the ineffectiveness of visual 
Inspection, (From RAE'A 54; 1966.14) 
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Dafauce, C. RADIOACTIVE LABELLING OF INSECTS. Boln Seiv, Plaffls for , B 7, 14 (1964) 
102-14, (In Spanish, with English summary) 

5 (*) Dafauce, C., Cadahia, D., Astiaso, F, TRES EXPERIENCIAS CON Cryptorrhynchns lapathl L, 

(CURCULIONIDAE), MEDIANTE MARCADO RADIACTIVO, Boln Serv, Plagas for . 6, 11 (1963) 

7-13. (In Spanish, with English summary) 

In order to study the habits of the adults of C, lapathi L. on poplar in Spain, weevils were labelled 
in 1962 with ®Co to which a coloured lacquer had been added to facilitate identification! the 
methods used ate described, In the first experiment, 50 labelled pairs were introduced into an area 
measuring 3,28 X 3.23 yd in a young poplar plantation on 30th July, On 20th October, only three 
adults were found alive, 20 were dead and the rest had apparently been eaten by birds, radioactive 
droppings from which were present. The mean distance travelled pet weevil was 21-63 yd, and 
only 10^0 had moved mote than about 55 yd. In the second experiment, 25 marked pairs were put 
into a large nylon mesh cage covering 24 young poplars on 31st October, in order to protect them 
from predators, and were left over winter. Inspections on 26th and 28th January and 2nd May 1963 
showed that the females survived better than the males and that more females died in the second 
part of the hibernation period than in the first; the total percentages of survival were 37.5 for 
females and 8.3 for males. Oviposltion began before overwintering and was resumed after it, In 
a test on control, 50 marked adults were released into each of two poplar groves, which were then 
sprayed with 2^0 parathion, in June and October 1962, tespeotively; inspections in August and 
November showed that the spray was not effective and that again many of the weevils had been 
eaten by birds. (RAE-A 53: 1965,316) 

6 Davies, J.B. THREE TECHNIQUES FOR LABELING . Culicoides (DIPTEIU; HELEIDAE) WITH 

RADIOACTIVE TRACERS BOTH IN THE LABORATORY AND IN THE FIELD. Mosquito News 25, 4 
(1965) 419-22, --— 

Three techniques were developed for labelling larvae of Culicoides furens Poey and C. barbosi Witth 
and Blanton, from the Jamaican swamps. They consisted of (1) direct application to larvae in the 
laboratory (by placing them directly in solutions containing,from 0.5-5 pCi ®P/ml, the larvae 
becoming labelled within 24 h)i (2) direct application to mud in the laboratory (larvae in mud 
samples from the field were labelled by spreading out the mud into a 1"-layer and applying 200 ml 
of a solution containing 60 pCi (0.25 pCi/ml) to each square ft of mud surface, sandflies 
emerging over the following 9 weeks being radioactive): (3) direct application to mud in the field 
( P applied at 50 pCi/ft^ to the mud of the larval habitat; about SOJk of the emerging adults proved 
radioactive). 

7 Gangweie, S.K, , Chavin, W., Evans, F.C. METHODS OF MARKING INSECTS, WITH ESPECIAL 
REFERENCE TO ORTHOPTERA (SENS, LAT.) Ann, ent, Soc, Am, CT, 6 (1964) 662-9, 

Radioactive and non-radioactive methods used In the past for marking insects, and their applicability 
to orthopterous insects (sens. lat.), are evaluated on the basis of experimentation, prior field and 
laboratory experience, and critical analysis of pertinent literature. Radioactive methods based on 
external application of the isotope are found unsatisfactory for use on Orthoptera; but internal 
application by Ingestion, by surgical insertion, and especially by injection, are suitable for this 
group of insects, though the ingestion method is subject to several limitations. The non-radioactive 
methods, grouped into 13 broad categories, are virtually all unsatisfactory for Orthoptera, Fluores¬ 
cent materials (for, nocturnal species) and various kinds of paints indicate some promise, but their 
applications are limited, One method, the amputation of tegmina, is useful, especially in combi¬ 
nation with the new "notch technique". This latter consists of the removal, with fine iris scissors, of 
V-shaped portions of exoskeleton from the fore, hind, and lateral margins of the pronotnm, Various 
assortments of these notches, in combination with half or full amputation of tegmina, yield a large 
number of distinctive marks which are readily applied and interpreted in the field, easily supplemen¬ 
ted with paint, and reasonably persistent through at least the later life stages; yet they do no 
apparent harm to the tagged insects, (Auth.) 

8 McAllan. J.W., Neilson, W,T,A. LABELING THE APPLE MAGGOT,WITH STRONTIUM 89 
J. econ. Ent , 58, 1 (1965) 168. , ' 


When newly emerged tulults of RhagoIetis pomondla (Walsh) were allowed access to pads of absorbent 
cotton soaked in 50 '% apple juice containing «3Sr at 2/iCl/ml, all the flics became labelled with tlic 


isotope within (i d ami retained measurable amounts for at least 40 d. Ttierc was wide variation in 
the amounts ingested by different flies, and tliete was no significant (lifference between the sexes; 


there also appeared to be no relation between mortality and the dosage rate. (RAE-A S3; 1905,245) 
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Peleg, H,A,, Gothilf, S. LABELING OF EGGS OF THE CAROi! MOTH. Ecromyelois ceratoniae 
(Zeller), WITH P« FOR ECOLOGICAL STUDIES, Israel J, agric. Res. (Kuvim^ 

75-76, 

Radioactive eggs of the carob moth were obtained by intrcduciiig into the diets of the larvae, 
Females wliich had, in the larval stage, been fed 10 /iCi of ^ap/g of dry food laid eggs yielding an 
average count of ,56 cpm, which is sufficient to enable subsequent adult migration to lie traclted 
(females start ovipositing shortly after emergence, and incubation of the egg.s is completed within 
3-10 d), 


Peleg, 1), A., Nadel. D.J. A NEW METHOD OF P-32 LAHELI-ING OF THE SCALE PREDATOR, 
Chilocorus bipustulattis L. (COCCINELLIDAE), WITH POSSIBLE APPLICATION TO OTHER .SCALE 
PREDATORS, WP/31/7, International Atomic Energy Agency, Vienna (Austria), 1965, p. 3 , 
Unpublished. Preliminary communication, 


11 Rahalkar, G. W., Doutt, R.L. A COMPARISON OF PROCEDURES FOR MARKING ADULT ENDO- 
PARASrnC WASPS WITH PS2, J, econ, Em. M, 2 (1965) 273-81, 

Two methods of labelling adults of Phanerotoma flavitestacea Fisclier (Hynienaptera; IJraconidae) 
with ®P have been compared, Freshly emerged adult parasites fed on iioney mixed with ’*P ac¬ 
quired radioactivity that was detectable up to 36 d. Longevity was not seriously affected. Although 
ingested radiophosphorus was lost mostly throiigli excretion, some was lost through oviposltion. Host 
eggs parasitized by marked female parasites showed detectable levels of radioactivity, Marking 
adults by rearing them In hosts feeding on radioactive food is not a satisfactory tedinlque with 
Phjnerotonia , The higher concentrations of ®P in the host food adversely affected emergence of the 
adult parasites, while at the lower concentrations the emerging adults sliowcd only very low levels 
of radioactivity, (Auth.) 


See also: 


12 Effects of the ingestion of radioactive phosphorus fay the fruli fly (Geratitis capitaia Wied,) on 
the eggs laid. (Attoyo Varela, M., Mellado llrauns, L., 1964) 

40 Retention of radioactive phosphorus In the body of the human louse (Pedlculus liumaiuis L., 
Anoplura). (Ploirowski, F., Rudniokt, T,, 1965) ’ 

262 Labelling of certain areas of pigmentation on butterfly wings with ®.S“sodiuiri sulpliaie and 
®S-DL-oystinesolutions, (Luedicke, M., PetethSnsd. H., 1965) 

276 Observations on the feeding habits of the mosquito A^ (Stegomyia) aegypti (Linnaeus); 

The loss of fluid after a blood-meal and the amount of blood taken during feeding 
(Boormal, J.P.T,, 1960) 

282 Relation of distance to foraging intensity of honey bees (Apis mellifeta) on natural food sources. 
(Lee, W,R,, 1965) “—" 

286 ®P-labeled semen for mosquito mating studies. (Dame, D.A., Sohniidt, C.H, , 1964) 

291 Etude du oomportenient allmentaire et des relations trophallactlques des mSles an sein de la 
socidtfideguepes au moyen d'un radio-isotope. (Motitagiier, H., 1964) 

292 The dispersal flight of Mellgethes beetles and spring migration of delplmcidi with special 
reference to the application of the itaoer method. (Mabola, J., Talmt, L,, 1966) ; 

293 Tagging the oriental fruit moth, Grapliolllha molesta (Busck) with radioactive phosphoms for 

flight and disperatl studies. (Dustan, G.G,, 1965) . , 

297 The use of radioactive tracers in the study of dlspetslon of Orthotylus vlresccns (Doufllas and 
Scott) (Miridae, Heteropteta). (Lewis, C.T., Waloff, N,, 1964) ^ 

303 Dispersal studies of Mhpgramma setnlfumaium (liyitienoptetai Triohogcamniatldae) tagged 
, , with radioactive phosphorus, , (Stern, V.M. ecal, 1966) 

314 Predators of ^des attopalpus (Coq.) (Diptera; Culicidae) and of other mosquitoes breeding 
in rock pools,in Ontario. (James, H,G,, 1965) / 




319 Les radioisitopes en ficologie anlmale: I. Experiences sur le marquage de puoerons vecteurs 
de la jaunisse de la betterave, (Inipens, R. et al., 1965) 
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2. Developmental, Physiological, and Genetic Effects 
of Isotopic Labels 

Arroyo Varela, M., Mellado Brauns, L, EFECTOS DE LA INGESTION DE FOSFORO RADIACTIVO 
EN LA PUESTA DE LA MOSCA DE LAS FRUTAS (Ceratitis capitata Wied,). Boln Patol. veg. Ent, 
a^. M (1964) 183-200, -- 

The possibility of introducing and releasing Opius concolor Szdpl. against Dacus oleae (Gmel,) on 
olive in Spain is being considered, and large nurnbers of the parasite ate being reared in the 
laboratory on C, capitata (Wied,), Since radioactive labelling, particularly of the eggs, would 
greatly facilitate evaluation of the parasite's effectiveness when released, various techniques of 
labelling C. capitata were studied, and details ate given of them and of the results obtained. When 
5*P was incorporated into food supplied to the adults, l®/o of the total amount of radioactivity supplied 
was detected in the eggs laid and the degree of radioactivity varied hardly at all between eggs, When 
larvae were given food containing about iCfIs of the radioactivity supplied was detected in the 
resulting pupae (excluding those formed on the first day of pupation). It is thought that these percent¬ 
ages could be increased by improvements in the techniques employed, , (RAE-A 53:1965, 594) 

Bennett, G. F, THE EFFECT OF PHOSPHORUS’^ ON THE FECUNDITY, OF Aedes aegypti (L.) AND 
ITS USE IN DETERMINING BLOOD MEAL VOLUMES. Mosquito News 25, 4 {1965) 465 “ 9 , 

The volume of blood ingested by A. aegypti was determined by a gravimetric method and found to 
be 1,63 mmVmosquito. The volume of blood ingested, determined by a method involving ”P was 
3.0 mm’. The isotope was administered to young ducklingsintheforraof H 3 ”po^, 3-10 d prior to 
allowing mosquitoes to feed. [See 11/276 and 483), The fecundity of mosquitoes fed on ”P-labelled 
blood proved lower than that of mosquitoes fed on non-labelled blood. The lowered fecundity pet- s 
aisted when radioactive mosquitoes were fed on non-labelled blood. The viability of radioactive 
eggs (at the level of radiation used) was not affected by the presence of the isotope, 

Kaplan, W.D. , Gugler, H.D., Kidd, K.K., Tindetholt, V.E, NONRANDOM DISTRIBUTION OF 
LETHALS INDUCED BY TRITIATED THYMIDINE IN Drosophila melanogastet. Genetics 49 4 
(1964) 701-14, -®—- 

Mutations have been induced in Drosophila males by ’H-thymidine fed to larvae or injected into 
adults. Radioautographs of testes of treated males demonstrated a correlation between the occurrence 
of mutations and the presence of labelled sperm bundles. In addition to the presence of sex-linked 
recessive lethals, dominant lethals were also measurable. Mapping of the induced sex-linked 
recessive lethals disclosed a non-random distribution which differed horn reported distributions of 
mutations induced by x-rays and y-rays. Distribution of mutations induced by ’H-thymidine appears 
to reflect the varying frequency with which thymidine bases occur along the length of the Drosophila 
X-ohromosome. (Aurh, summary) -— 

Kaplan, W.D., Gugler, H.D., Kidd, K.K. THE DISTRIBUTION OF SEX-LINKED RECESSIVE 
LETHALS INDUCED IN Drosophila MALES BY TRITIATED DEOXYCYTIDINE, Genetics 52 2 Pt 9 
(1965) 451, Abstt. -’ 

In previously reported work the distribution of sex-linked lethals induced by ’H-thymidine was shown 
to be non-random along the length of the X-ohtoraosome. Furthermore, the distribution differed 
from those obtained fay others following x- or y-irradiation. The deoxycytidine distribution differs 
from the thymidine distribution in two regions of the chromosome, the other regions being similar. 

These results are in accord with the hypothesis that the relative frequencies of thymine and cytosine 

bases vary significantly along the length of the chromosomes, (Absir.) 


18 Kent, E. THE EFFECT OF TRITIATED THYMIDINE AND GAMMA IRRADIATION ON THE MORTA¬ 
LITY OF ADULT Drosojto gNAEM32, Turkey. Atomic Energy Commission. 

Cekmece Nuclear Research Center, Istanbul, Nov. 1965 , Up. 
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Several factors which might affect the mortality rate in adult D, melaiiogaster exDosed to ioniziim 
radiations as larvae were studied, 7‘2-h-oId larvae were irradiated (whole-body y-irradiation for 
2 h) and/or Irradiated nutrient containing ’H-thymidine giveni in some cases the same larvae re¬ 
ceived repeated treatment. Hot nutrient consisted of a homogenized mixture of 3 g of banana, 

20 mg of sugar, 20 mg of dried yeast, and of ’H-thymidine, The exposure of the same larvae to 
’H-thymidine and y-lttadiation at different times caused a high additive mortality rate. Simulta¬ 
neous application of the two treatments (8-irradiation from ’H-thymidine. and y-irradiation) 
produced a greater than additive rise in mortality rate. Irradiated hot nutrient proved harmful to 
larvae, and seemed responsible for the increased nlottality rate when both factors were involved 
simultaneously. 

17 Kent, E. THE EFFECT OF TRITIATED TOYMIDINE AND GAMMA IRRADIATION ON THE 
MORTALITY OF Drosophila nielanogaster LARVAE. gNAEM 16, Tutkey. Atomic Energy Commis¬ 
sion, gekmece Nuclear Research Center, Istanbul, 1904, 7p, 

(Orally administered) ’H-thymidine and total body radiation (from a 1.02 Ci “Co-soutce) increased 
the mortality rate of 72-li-old larvae when applied simultaneously at certain ratios, A comparable 
rise was not observed when only one was administered. The combined effect of the two factors was 
higher than additive, and ”Co-itradlation was the more effective one. The phenomena are discussed, 

18 Kent, E, THE EFFECT OF TRITIATED THYMIDINE AND GAMMA IRRADIATION ON THE MORTA- 
LITY OF Dic^ .gelanogaster LARVAE, A/CONF, 28/P/35(i, 3rd UN International Conference 
on the Peaceful Uses of Atomic Energy, May 1964, 7p, 

See ref. 16 

19 Kharlamov, V,P, SOME PHYSIOCHEMICAL INDEXES OF GASEOUS EXCHANGE IN THE HOUSEFLY 

kto domestica AND OF DNA NUCLEOTIDE COMPOSITION OF FIRST-GENERATION LARVAE, 

FOLLOWING INTERNAL 8-IRRADIATION BY PHOSPHORUS-32. Radiobiologiva 4, 6 119641 893-5 
(In Russian), - > 

Following feeding ”P for two consecutive days at a rate of 2 and 0,02 pCi/ml feed (milk), the 
average radioactivity of house Hies was 5200-7500 and 50-60 cpm, respectively. The retention 
time of 32p was 40 d at the higher dose, and 25 d at the lower dose, Five days after the introduction 
of ”P, the total dose absorbed was 8030 and about 80 rad, at the higher and lower dose, respectively. 
At this irradiation stage, Hies receiving the higher dose of ”P showed a, reduction of 0 consumption,' 
and a reduction of the R, Q, by 27)4, The smaller dosb had the opposite effect (the Increase of 
R,Q. was 3<y,). Histological study showed that the isotope was distributed mainly In the intercellular 
spaces of the abdominal cavity with higher amounts accumulating in the gonads, Irradiation, even 
at the higher dose, caused no changes in the nucleotide composition of the DNA of the progenv 
(larval stage). (CA 62: 1965,6618c) i 6 / 

20 Kharlamov, V, P, A CHANGE IN THE ACTIVITY OF FEEDING AND MOBILITY OF THE FLEAS 

M°J.’y,ila .cheopis MARKED WITH RADIOACTIVE PHOSPHORUS ”p. Zool, Zh. 44. 4 (1965) 
547-51, ™ —' 

A change in the feeding activity and mobility of X. cheopis resulting from internal S-irradiation 
caused by labelling with different oonoentratlons of «P was studied. When animals were labelled 
with ”P, giving an initial activity of 0. 5 pCi/g, feeding activity increased by ^ and mobility by 

31% compared with controls. When an initial activity of 60 pCi/g was used, the contrary was 
observed, i, e. feeding activity decreased by 46% and mobility by 32%, Under the given experi¬ 
mental conditions, a direct correlation was found between feeding activity and mobility, with 
a highly significant correlation factor of 0,956, 

21 Kuzin, A. M.. Glembotskil, Ya. L., Lapkin, Yu. A., Kalendo, G, S., Btegadze, Yu. I., 

Mamul, Ya. V,, Myasnyankina, E. N. ON THE MUTAGENIC EFFECTIVENESS OF INCORPORATED 
«C, Radiobiologiva 4 (1964) 804-9. (In Russian) 

Incorporated’t had a dose-dependent mutagenic effect on Drosophila melanoaastet from 444-610 
sex-linked recessive lethal mutations for 1 rad/10 gametes. A 2, 7-foldircS'8e''i7tbe dose . 

Increased the percentage of mutations 3.6-Hd. Gamma irradiation of the eggs, larvae, and pupae 
caused from 192-264 lethals, averaging 207, pet rad/10’ gametes, In adult males the figure was 
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162 pet rad/10’ gametes. The effect was 2.5 times that of chronic external y-irradiation from 
®®Co. Chronic y-irradiation at all stages of development was 2(fjo more effective than that of adult 
males. (Tr-auth,) 

22 Lee, W.R,, Oden, C.K., Oart, C. A., Debney, C.W, MUTAGENIC EFFECT ON MATURE 
Drosophila SPERMATOZOA OF INCORPORATED INTO DNA. Genetics 52, 2 Pt. 2 (1965)455, Abstr. 

Transmutation of to and the accompanying energy released by stetic changes in the molecule 
and recoil of the nucleus have been separated front the mutagenic effect of the accompanying 
0-radiation. Spermatozoa were labelled by feeding to young, 3td instar larvae which, upon 
edosion, were divided into two groups and mated to; (1) females from whom brood was Immediately 
produced; (2) females who after mating were stored for 3 weeks at 18’C before being allowed to 
produce a brood. Mutation rate in progeny of the second group less that of the first group was taken 
as the mutation rate Induced into mature spermatozoa by decay, Incorporation of “P was 
determined by counting spermatozoa microscopically, washing witli cold trichloroacetic acid, and 
determining the radioactivity with a liquid scintillation detector. Assuming that 2/15 of the ’*P 
incorporated into DNA is in X-chromosome euchromaiin, there were from 10-60 disintegrations in the 
X-euchtomatin during storage. Because of the high energy of the 0-particle, only a negligible 
dose is received by sperm from 0-radiation during storage. No differences were found in the relative 
rate of chromosome breakage in the two groups, as the frequency of loss of marked B®. Y in Fj males 
was 1. i,2Pl!> (N=12 781) and 1. Efo ±,2"/o (N=9 531) for the first and second group, respectively. The 

frequency of sex-linked recessive lethals was 1.7?o' ±, (N= 8 888) and 1.6% i. 3<j!) (N=7 593) in 

the first and second group, respectively, Therefore, less titan one ^^P disintegration in 2000 will 
produce a''complete" recessive lethal. (Abstr,) 

23 Olivieri, G., Olivieri, A. THE MUTAGENIC EFFECT OF TRITIATED URIDINE IN Ptosophila 
SPERMATOCYTES. Mutation Res . 2 , 4 (1965) 381-4. ’ 

Experiments were carried out to determine whether 0-irradiation emitted by ^H-utldine incorporated 
into RNA would be niutagenically effective. Since actinomycln D may be expected to inhibit its 
incorporation but not that of ^H-thymidine, a comparison, of the mutagnic effectiveness of the two 
tritiated nucleotides was made, with and without actinomycin D co-treatment. Under the prevailing ' 
experimental conditions ’H-utidine proved more mutagenic than ^H-thymidlne despite the greater 
specific activity of “H-thymidine and the only transient presence in the nucleus of *H-utidine. 
Actinomycin D greatly inhibited the labelling of the cytoplasm (noticeable some hours after the 
administration of uridine). It does not, however, inhibit the nueleolai labelling during the first 
30 min after isotope administration, Actinomycin D increases the frequency of x-tay induced 
mutations when irradiation is carried out within 1 h after actinomycin D administration which is 
in agreement with the fact that actenomycln D enhances the frequency of ^H-uridine induced 
mutations, 

24 Purdom, C, E. GENEllC EFFECT OF INCORPORATED “C IN Drosophila melanogaster. Mutation 

to, 2, 2 (1966) 166-67, - 

A method was described for the quantitative incorporation of “C into Drosophila , Recessive lethal 
mutation frequencies were measured in successive 2-d-broods for male and female flies grown on 
media containing MC-labelled glucose of specific activities of 0.1 and 0.05 mCi/g, Although there 
was some evidence that incorporated ’‘‘C might be excessively toxic to the developing organism, 
preliminary genetic results suggested that the mutagenic effect of incorporated ‘■’C was due largely 
to the emitted 6-radiation. The possibility remained that a small transmutational genetic effect 
was not detectable on statistical grounds. The upper limit to such an effect in females was less than 
0,01 but in males this level of effect could not be ruled out. No evidence was found for the pro¬ 
duction of mosaic mutations by thetransmutation. (Auth.) 

25 Riordan, D, F, EMERGENCE AND FERTILITY OF Aedes aegypti (L.) REARED IN VARIOUS CONCEN- 
TRATIObB OFF*. Can, J, Zool , 43 (1965) 497-501. 

A, aegypti (L.) was reared in eight concentrations of «P from 0.05-0.8 gCi/ml to test the effects 
on fertility of the adults. Up to 0,3 gCi/ml little effect was seen in the numbers pupating, but at 
0,2 pCi/ml and higher many of the adults were so weakened as to be unable to leave the surface of 

the water. At 0,6 and 0,8 /jCi/ml no adults lived to become parents of a succeeding generation, No 
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progeny were produced by females reared at 0,2 jiCi of ’’’IVinl or by iioii-radinactive fciniilea mated 
to males reared at 0,3 pCi of ^’P/ml. Ani(juiit,s of in the adults of males and females were 
calculated, (Audi,) 

26 Rudldn, G, T, THE RELATIVE MUTAIIILITIE.S OF DNA IN REGION,S OF THE X-CHROMOSOME OF 
Drosophila nielaiiogaster . Genetics 52, 3 (11)65) 665-01. 

The relative DNA contents of ten regions of the X-elmnnosomc in four mliviiry gland nuclei of fully 
grown larvae and prepupae were deiennlned by cytopliotmnetric measiiremuits of iiltravinlet absnr- 
bance (A = 257 nrn) of chromosomes treated with rll)onucle,ase, The regions were bounded by the 
cytogenetic loci of the 11 inaiker genes, ”1 w, £l, ec, m, v, g,, J, cat ami to. The ".apparent 
relative mutability" of a chromosome region is defined as the ratio of the percentage of all 
mutations that were found to occur in the region to the percetitage of DNA in the region, App,iretit 
relative mutabilities were determined for 7-10 regions on ilie basis of eight puhlislied sets of sex- 
linked lethal and visible mutations; five sets produced by x-ray treatment, one set by a "rmit.ltct 
gene", one set by incorporated ^H-thymidine and one set by incorpomteil ''^1', The app,ireiit 
relative x-ray sensitivities of the regions were not demnnstrably different from one another, Lethal 
mutations induced by Ives’ mutator gene hi were not ramlumly distributed among four chromosome 
regions; visibles were. Differences between the susceptibilities of the regions to the different 
mutagenic treatments ate suggested but not established by the data, The iheoty of clironiosume 
evolution by duplication would predict tedundaiice of genetic ftiiiction in duplicate regions after the 
duplication event and until the two regions had diverged by rniitaticii to have different fiinetions. 

No evidence for different degrees of redundance was found, for the distribution of tlic observed 
mutations was not related to the nuiriber of bauds, the tuiio of single to double bands, nr to the 
average DNA contents of the bands in the regions analysed, (Auth, summary) 

27 (^) Suomalaiiien, E., Turpeinen, 0., Nlitii, R, MUTATIONS IN Drosophila niclanouasier GROWN ON 

MEDIA CONTAINING CARBON-14 LABELLED SUGARS. Nature , Loud, WailfiO) 357-8. 

The mutagenic action of “C was investigated by rearing D, melanogaster from eggs to adults on 
‘‘'c-contalning media (a modification of Spencer's mediutn was used to which lahelled sugars from 
Canna ^ were added atooiicenttations of 0.1 mCi or 1 inCi pet culture bottle), in the course of 
of their 15 d development the flies received 800 R; no one stage was involved exclusively. The 
frequency of X-cliromosome lethals (2,2-2,8''/a) was approximately the stirne as that repotted by 
other workers after a dose of 100 R. The increase in mutation rate may, on the whole, be accounted 
for by released 0-radiation. 

See also; 


35 Localization, persistence and resultant genetic effects in Invertebrates of Ingested fourth period 
metals in stable and radioactive forms, (Gtoseli, D. S., 11)04) 

134 Some factors influencing the utilization of tritiated thymidine in grasshopper embryos 
(Leach, W.M,, 1965) 

681 Comparative studies of mutation frequencies induced by treatment and y-itradiation in 
the male silkworm. (Ikenaga, M., Komlo, S., 1965) , 

699 Comparative studies of mutation frequencies induced by ’n’ tteatiiient and y-irradliition in 
the male silkworm, (Mituo, 1,, Koiido, S,, 1965) 

780 Fifth report from Norsk Hydro' Institute for Cancer lieseatch for l'9(.i3-l'J64. (Norsk Hydra's 
Institute for Cancer Research, Olso, 1965) 



B, INSECT PHYSIOLOGY AND B10CHEMIST,11Y 
1. General Articles. Surveys 

28 SEMINAR ON INSECT BIOCHEMISTRY, ".Seminar on liisent Biochemistry, Cliiha, Japan, 
20jun,-3JuL196S". ' 

seeLevenbook,fef,136, 
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29 Battoii-Browne, LB, WATER REGULATION IN INSECTS. A. Itev. Ent . 9 (19fi4) 1)3-78, 

Review article, divided into sections dealing with tolerance to osmotic and ionic changes in 
body Quids, cuticulat transpiration, water loss from spiracles, the control of excretion, of 
water ingestion, regulation involving endogenous materials, the role of betiavioural niedianisros 
in water regulation, and water relations of Insects in nature. Radioisotopes had been used in a 
number of studies cited but are nowhere mentioned specifically in the text. 

30 Winteringham, F, P. W. SOME DISTINCTIVE FEATURE.S OF INSECT MtTABOUSM, p.29'.n 
of "Aspects of Insect Biochemistry, Biochemical Society Symposium No,'25, London, 1 Apr, 

1965". Goodwin, T.W., Ed. London, Academic Press, 1965, 107p. 

A survey article, stressing differences in metabolism at the molecular level between insects 
and other animal classes, of importance for the development of safer and more selective chemicals 
in insect pest control. The roles of certain compounds in metabolism are discussed, such as 
vitamin K, nicotinic acid, sterols, amino acids, trehalose, glycerol, eedysone and other 
enzymes, juvenile hormone, etc. Numerous studies ate cited in which radioisotopes had been 
used, 

31^^) Wyatt, G.R, METABOLIC REGULATION IN THE DEVELOPMENT OF INSECTS, p. 179-88 
of "Control Mechanisms in Respiration and Fermentation", Wright, B,, Ed. Cardiff, The 
Ronald Press Company, 1983. 

Review article. Respiration during insect metabolism, and the control of respiration in the dia- 
pausing pupa ate discussed, drawing freely on evidence obtained in studies in which radioisotopes had been 
used. The production of glycerol and its regulation are considered. The considerable range in biosynthetic 
rates between diapause and development is illustrated in work on the incorporation of MG-leucine 
into Cecropia fat body proteins. 

See also; 

43 Some comparative aspects of the metabolism of carbohydrates in Insects, (Chefurka, W,, 

1965) 



2. Elements. Ions, Inorganic vSalta 

32 ' Crossley. D, A., Jr, RADIOCESIUM ACCUMULATION AND FEEDING BY WILLOW LEAF 

BEETLES {Chtysomela knabi Brown), p.73-4 of "Health Physics Division Annual Progress Report 
for Period Ending July 31, 1964". ORNL-3697, Oak Ridge National Lab,, Tenn. Oct. 1964. 

Experiments were carried out to test the validity of predicting ‘®’Cs accumulation in the field 
■ from laboratory data. Larvae conveniently feed only on willow leaves, remain on the host 
plant, and are easily collected. Cs concentrations in willow leaves and in various stages 
of C. knabi are tabulated for 1962-4, in collections made from May-June from White Oak Lake 
bed. Samples In 1963 and 1964 had to be taken by boat due to teflooding of the bed. ‘“'Cs- 
concentration in samples of other stages of the beetle appeared to be consistent with result,s 
in the laboratory. Reduction in l^’Cs concentration in pupae was apparently due to clearance 
of stored metabolites from the larvae immediately prior to pupation. Adult stages were more 
active than larvae, with more rapid elimination rates and lower '^’Cs equilibrium concentratimis. 

33 Gro,ssley, D.A., Jr. BIOLOGICAL HALF-LIFE FOR RADIOCESIUM IN APHIDS. p,74of 
"Health Physics Division Annual Progress Report for Period Ending July 31, 1964", ORNL-3Bi)7, 
Oak Ridge National Lab,, Tenn. Oct, 1964, 

Experiments were aimed at checking whether available Information on biological half-lives could 
be applied to Imsect species with sucking rather than chewing moiitliparts. Bases of nasturtium 
( 'ITopaeolum majus) twigs infested with bean aphid, Aphis fabae , were inserted in aqueous 
solutions of “CsCl. After 3 d '-'30 aphld-s were transferred to unlabelled twigs, Estimates of 
biological half-lives at 8, 18, and 28‘C were 42, 23, and 11 li, respectively. A doubling of 
the elimination rate for each 10“C increase was indicated. Small beetle larvae ( Chtysomela 



knabi, weiglit mg) bad biologies',! bnlMive,s > 6 h at 24 'c for q;. niologial half-live" 
were longer than expected for insects of tiiat size (live weight mg), Sixe-elitniiution 
rate relatiniis are being .studied fiirtlier (on OiicopeHi is faKdiitus). 


34 Getsova, A.B., Volkova, G.A. ACCUMULATION OF RADIOACTIVE ISOTOPES OF PIIOSMIOPDS 
millUM. IODINE AND MERCURY BY LARVAE OF AOUATIC IN.SECTS. Aool, m, Ti nt) 641 ' ' ’ 

1965) raS'H ~ Aug. 


Larvae of seven representative aquatic insects were placed in separate ,aq„ari,. entainine pond 
water and 10 pCi/lof'^‘l, «Hg. or «'Y w;,s added to each aquarinm, ILxpcriillts were 


M Gjyphotadiuspunetatoline ains Retz., tlalesu,s interiiiiiictatiif. Zett., Fristaii', teiiax I 

mumaccumulationofYbymo!:tofthespecie5investigated,th,.Mie«hjgheii;dngiig,Thcrewashighaccu 

milJatinnnfPhU nntw fwn I? .. t.. - ' ^ 


rnulationofPby only two species; K.ramatuI G.jmimmte all .speciesshowedlea.it acoumulatioii 
on, Htgliest accumulation of all four element,s was consistently demonstrated ity G, dipterinti, 
followed by G. .p_unetatQlitieatU5 , while A. grandis demonstrated lowtat accnmnlation.* 


(See NSA 19; 1905,8774 and 42247) 


35 Grosch, D,,S, LOCAl,KATION, PERSISTANCE AND RESULTANT GENETIC EFFECTS IN IN- 
VERIEBM FES 01' INGESTED FOURTH PERIOD METAI.S IN .STABLE AND HADIOACTIVE FORMS, 
Final Report, TID-21559, North Carolina .State Coll., llaleigli, Oct, if)(i 4 , yyp. 


The effects of tlie ingestion of a single meal of sucrose solution containing sulphates of Mil, Fe, 

Co, Ni, Cn, or Zri on the fecundity, fertility, life span, and phenotype of the wasps, ’ ’ 

H.^ae, were rnuiisnied, Co and Mi were the most toxic from the 
Stan point o| altered fecundity and fertility, Cn and Zn had only modtiMte effect at sublctlia! doses, 
and Mn and Fe tiad little effect, Exposure of females fed Mn, Ca, Ni, Cn, or U to single or 
fractionated non-stedlizing doses of x-radiatioii showed a syiiergistie effect for x-radiation and 
feeding of tliese cations. Feeding •’“Co, “Ni, or “Zn at concentratioifs of 100 |iCi/mi gave 
results cliaracteristlc of metal poisoning rather than radiation damiige. Results are included from 
measurements of radioisotope distribution using standard counting and autoradiogtapliic techniques, 
determination,? of the relative radioactivity of eggs, and studies on the effects of tissue transplants 
on egg prodnetion. (NSA 19; 1965,10741) 


36 Kormondy, E.J. UPTAKE AND U)S.S OF ’’Zn IN THE DliACiOM-Fl.Y Platheml.s Ivdia. Limnol 
Oceanogf . 10 (19651 371-78. .-.-.--—-..i—, - 

tiragonfiy P, 1)^ employed eorieenttationsof 0,005- 0 . SuCl 
■>ZnClj/ml water on 200 early, middle, and late instat larvae. Hate and amount of uptake 
are independent of temperature (10,20, and BO'C); equilibrium is attained in 24-4H h tos 
rate is significantly greater at lO'C than at 20 and hO'C. Uptake and loss rates ate iridcpendent 
of body size (=age), but the amount concentrated h inversely related to body size, the coefficient 
of accumulation being 68 in small larvae, ‘2H in larger ones. Total uptake, is directly ptoptmlonal 
to isotope availability in the medium; owing to experimental error, it could not be detemilned 
whether rate of uptake i,s affected by concentration, Loss rates in the field and the laboratory do 
not differ, Feeding experiments arc Incanclnsive, Diss rate in dead animals Is tlie same as in live 
arvae, and 05');i of initial activity remains on tlie, east exiivitim at moulting and final metamorphosis, 
piake is concluded to be fay surface adsorption or cation exchange thereby Imposing difficulty in 
using •'Zii as an indicator of metaholle activity in energy How studies, (idonatti may function 
significantly in redistributing Zn, the bulk of which localizes in the upper sediments. 

(Auth.) 


37 Martoja,^R., IXINNEES DIOCHIMIQUES ET lIISTOailMIQlIHS SUR 1,'iNCOItPOtlATION DU 

SULFATE I)E SODIUM RADIOACTIF, CHF2 Grylltis llltnaculatus de Geer (INSECT!;, ORTHOPtERE). 
C.R. hebd. Sdanc, Acad, .Scl ,. Paris 258. innixirts .Afcin.'i 

Aprbs injection on Ingestion de .sulfate de sodium radioaetlf (10 1 20 pCi), line forte radioactivity 
est mise en Evidence, par ciimmatograpiiie, dam les acides atninEs smifrEs du Grlllon, Pat 
1 analyse lilstochimlque et lilsmautoradiograptiique, on pent sltuer I'origine de I’EmiMlon radio¬ 
active S la (ois sut les protdiries sulfhydtlldes de noinbteux organes, et, pour iitie molndre part, 

sur les .sulfomucopolysacclnirldes du tissu eonjonetiM 
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Mltlin, N,, Bartlett, A.C, Keller, J.C, ELIMIWAT'ION iiATE AMD EFniC;! ON liliPRODtICTION 
OF INGESTED RADIOPUOSPllOHUS IN THE liOLL WEEVII., 

119-21. 


The biological half-life of ingested ®P in the l)oll weevil, Aiitliniiormi:) grainlis Hoheman, was; 

5.3 d in females and 7.3 d in males. Germ cells were relatively resisiam to effects of the isotope. 
Ingested amounts up to 3,5 |iCi caused only a small decttiase in feeitiidlcy, ami when either {he 
male or female was led no effects on progeny or genetic (li.niges could he detected, Sterile 
matings resulted only when both sexes were led liic isotope. There w:is no obvious ehroraosomal 
damage in tire germ cells and no pbenodeviants appeared in insects reared to the third filial 
generation. By feeding ®P, sperm or seminal fluid or both could he labelled and traced to the 
sperniatheca and ovaries of mated females. Larvae reared in ,a radioactive rneiJlimi were inliil)ited 
in thelt development and only a small perccnt.'ige developed to adtililiood, (Aiitli.) 


39 Odum, E.P,, Marples, T.G, BIOELIMINATION OF Zn® AMD FeS'* IM IIEI.ATION TO KIND 
OF FOOD EATEN. Dull, ec’ol. Soc, Am. 44, 3 (IW)'M-5. Abstt. 

In a continuing effort to explore the possibilities of using radiomielide tracers as indices of activity 
and feeding rates In nature, a series of experiments ate in [itogreiis in the laboratory in which bio- 
eliminatlon of ingested tracer,s is measured in iridivuliials maintained on different hinds of food. 

So far no effect of kind of food has been demonstrated in larval cliewing insects or adult sucking 
insects, However, high concuiitrations of nialic acid added to drinking water of the latter 
resulted in Increased bioeliminatloii suggesting tliat plant juices, which may contain such chelators, 
could be a factor affecting the elimiimtion rate ill nature. (Abstr,) 



40 Piotrowski, F., lludnicki, T. RETENTION OlMIADIOACTIVinHlOSPHORUS IN THE BODY OF 
THE HUMAN LOUSE ( Pedieulus hiimanus L,, ANOPll)RA), Acta physiol, pol, W (1905) dSib-SS, 
(In Polish) 

Retention of radioactive phosphorus in the body louse was investigated. It was found that the mean 
effective half time of ® P was 2.2 d. Excretion of ’^P takes place In the phases: in first with the 
turnover rate kj = 0,2, and in the second with k 2 = 0,02. The method employed permits 
, labelling of body lice for a period of 1-2 weeks, (Autb.) 



Reichle, D.E,, Dodson, G.J. BIOLOGICAL HALF-LIVES OF “CsIN FOliE.ST-FLOOR 
ARTHROPODS, p, 70-71 of "Health Physics Division Annual Progress Report for Period Ending 
July 31, 1965". ORNL-3849, Oak Ridge National Lab., Temi. Oct, 1965, EOilp. 

The retention of “ Cs by two cryptoxoan species (Spaetodcrus stciiostmnus , Coleoptera, and the 
wood roach, Patcoblatta ) ate shown graphically. The liiologlcal lialf-lives, T|,, are tabulated 
for 12 cryptozoan species, Coleoptera (Carabidae, Pmssalldae) were all cliaracterized by 
single-component systems, regardless of feeding mecliaiiisms or trophic position. In the Ortlioptcra, 
crickets (Gryllidae) also exhibited single-coniponent retention curves, altiiougli the totentimi 
curve for the wood roach (Blattidae) consisted of two component,?. T'[) averaged about 1 d. 

Further factors affecting elimination rates were body size and temperature. 


Stobbart, R, H, THE EFFECT OF .SOME ANIONS AND CATIONS IJl’ON THE ITIIXE.S AND 
NET UPTAKE OF SODIUM IN THE LARVA OF Andes aegyptl (f..) J. exp, liiol. 42 (IDOri) 


Starved 4th-instar larvae of A. aegypti , when put into deloni'zed water at a density of ten iarvae/iKIml, 
are able to achieve sodium balance at the low extotrial coiicentratloii of .5 p M Na/1, The 
balancing process involves a 10% drop in total sodium content, a more or leas complete activation 
of the mechanism for sodium transport, ,ind a reduction in the pcrmeahillty of tile larva to .sodium 
as measured by the net sodium loss into deionized water. , It is very prolmlile that most of thi.s 
reduction occurs in the anal papillae, Tlie relation,sliij) between external sodium concentration 
and sodium influx in larvae previously 'balanced* in deintiized water i.s described approximately 
by the Miehaelis equation. The sodium oiitflux also increases wltli iiicteasliig external sotliiim 
concentrations, 22 Na was used. The net uptake of .sodium by 'balanced larvae' (ipinears to be 
significantly greater from solutions of NiiCl than frntli suliitloiis of MaNi)a, NiiIICOd , and NajSda. 

The ions, K’'' Ca''"' Mg’'”'' and NH’J when present as chloililes siiimilate the influx of sodium from 
0,1 mM/1, sodium clilorlde. When present ns nitrates or siilpliatcs they either have no effect or 
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cause an inhibition of influx. Tlie results in 4 and 5 suggest that movements of clilotide may bt 
important in sodium uptake, and chloride uptake lias been found to occur itidepciKlently of sodium 
uptake. Measurements of potential difference between liaemolympti am! medium demon,strate active 
transport of both sodium and chloride. (Essentially auth. summary) 

See also; 


306 Biological vectors and reservoirs of strontium-90, (Nelson, D.J,, 1964 ) 


3. Carbohydrates 

43 chefurka, W. SOME COMPARATIVE ASPECTS OF THE METABOI.ISM OF CARliOHYDRAl’F,S 
IN INSECTS, A. Rev, Ent, 10 (1965) 34,5-32. 

A comparative and critical discussion is presented, Whenever possible, results for irnsecis are 
related to corresponding data for other members of the animal kingdom. Catboliydratcs ate 
discussed in terms of their degradation, synthesis and function (glycogen, trehalo,se and otliet 
carbohydrates lieing considered), and their metabolism (glycolysis, and the pentose phospliate 
and citric acid cycles), The discussion of terminal respiratory pathways is divided into sections 
on the constituents of tlie respitatoty chain, rnitodioridtial stability and respiration, respiration 
control, and oxidative phospliotylation. The extensive bibliography (22,5 references) contains 
many references to radioisotope studies, 


43 - 3 ( 2 ) Brown, W, H,, Felauer, F. E,, Smith. M. V, BIO.SYNTHESIS OF ROYAL JELLY FATTY ACID 
FROM SUCROSE. Nature , Lond, (1962) 7S-6. 

Sucrose uniformly labelled with “ C was fed to 1. 5 lb worker bees deprived of their queen; they 
were confined on two frames of honey and pollen and forced to rear queen cells, 5 li after confine¬ 
ment 13 grafted queen cells were given to the confined bees, Royal jelly was collected at the 
end of 1, 2 or 3 d and the cells immediately legrafted and returned to the bees, Two collections 
of jelly at 3 d intervals gave optimum yield. A total of g, 8 g (fresh weight) of labelled royal 
jelly was produced. Its identity with an authentic sample of inactive royal jelly was confirmed 
by infra-red absorption spectra. 


44 Egorova, T. A. TREHAIOSE IN INSECTS, Uchen, Zap, mosk, gos, Hiliv. ped, Inst , 212 
(1965) 14-24. (In Russian) ”” 

A review with 43 references, 


4.) Bricteux-Gr^goiie, s, , Jeunlaiix, Ch., Florkin, M, THE BIOTEMISTRY OF THE .SILKWORM 
XXVIII, BIOSYNTHESIS OF TREHAWSE FROM PYRUVATE, Archs int. Ptivsiol, Biochim. 72 
3 (MW) 482-8. (In French) --—--' 

When pyruvate- ‘<C vias injected into silkworms at the end of the Stli-Instar, no radioactivity was 
found in glycogen from the adipose tissue, whereas plasma trehalose contained 1,2% of the injected 
activity. (CA Gl; 1964,7422a) \ 

40 Chino, H,. Gilbert, L,I, STUDIES ON THE INTERCONVERSION OF CARBOHYDRATE AND , , 
FATTY ACID IN Hyalophora cecropla, 1, insect Physiol, 11 (196,5) 287-95. 

The intereortversion and catabolism of fatty acid and carbohydrate were stuilled in H., cecropia 
duting pupal-adult development, There was no detectable conversion of (i-Ht^-palmitate at 
(l-‘''C)-.icetate Into carbohydrate (glycogen and trehalose). However, the label from Mc-glucose 
was recovered in long-chain fatty acid glycerides. An appreciable quantity of radioactivity from 
uniform- t-glucose was recovered in glycogen, There was no appreciable difference In tlie 
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iiicorputation or tlio breakdown of paliiiitiitc, acetate, ot glucose between male and female except 
that the incorporation of "‘C-gliicose into glycogen in the female, exceeded that in ilie male diiting 
later devclopmentnl stages. A large portion of ''’C-paliriitiite but laiily a sniiill anioimi of ‘'’Oaceiate 
was incorporated into the neutral fat fr.ictfon. (Aiith.) 

Heslop, J, I’. Tlii; IRRi:VaiSIBLE NATURi; OF GLYCOLYSIS IN THH FIOUSErLY, Miisca dornostica, 
liioclieni. ]. % (19115) 40p, 

Adult houseflies were injected with 1 pCi of aqueous [2- ■■'C] acetate (30 p M/g of fly) in 1 p 1. 
Thoracic extracts, prepared 30 min after Injection, were chromatographed and showed a similar 
pattern of labelling to the whole lly extracts of l’ric;e‘lL Only small traces of radioactivity 
coincided with added trehalose or glycerol l-pliospliatti. Perchloric acid extracts were made 
from thoraces and abdornina of flies labelled for 1 li with 1 pCi of iU’''* C] pyruvate (12 pM/g), 
Amino acids were removed from the extracts, The amounts of that were found in glycogen 
(prepared from whole flics), trehalose and glycerol l-phospliate, although readily detectable were 
too small for accurate measurement, lixperiroents indicated the existence of a highly active, 
soluble ftiicto.se diphosphiitase in houseflies, implying that the glycolytic pathway should be 
reversible from liexose diphosphate, The finding that injection of [‘''Cjglyceml Into flies 
causes intense labelling of hexoses (1), G. liridges, personal communication to the author) supports this 
conclusion, 


=!< Biochetn, I, 80:1961,420. , 

48 Lambremont, E.N, THE METABOLISM OF GLUCOSE AND ITS CONVERSION INTO'KING- 

CHAIN FATTY ACIDS BY THE 1101,L WEEVIL.' Hull, etit, Soc, Am . 11, 3 (1965) 159, Abstr, 89 
Presented at the "Annual Meeting of the Entomological Society of America, New Orleans, 

29 Nov,-2 Dec. 1965", 

Glucose and related carbohydrates are important precursors of the acetate units from which boll 
weevils synthesize fatty acids. A significant portion of injected ‘‘'C- labelled glucose Is concurrently 
converted to ‘HlO}. The route of conversion of glucose to '^COj and to fatty acid has been 
studied using variously labelled intermediates, (Abstr,) 


49 
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Lipke, H,, Graves, B,. Kto, ,S, POLYSACCHARIDE AND GLYCOPROTEIN FORMATION IN 
THE COCKROACH. II. INCORPORATION OF D-GLUCOSE-“C INTO BOUND CARBOHYDRATE. 

1, biol. Chem, 24Q, 2 (1966) (iQl- 8 . 

The metabolism of polysaccharide and of glycoprotein-bound hexosamitie and neutral sugar was 
studied in the tissues of the intact nymph during moulting, Following the injection of either 
uniformly labelled D-glucose- nr D-glucosc-l-‘^C, the specific activity of cuticle D-glucosarnitie 
was ,3 -10 times higher tluiii that of carbohydrate bound as plasma glycoprotein, fat-body 
glycoprotein, fiit body glycogen, or in the wall of the prirvcntriculiir,. Tlirouglioiit tlie moult 
cycle, only free plasma trehalose actinired sufficient radioactivity to ((ualify as a precursor of 
chltin. Amino acids, lipid, ami the 14-acetyl group of cliltiti showed low specific activity com¬ 
pared to the glucosamiiiyl moiety of the cuticle glucosamine, Syntltesis and degradation of 
cuticle polysaccharide was continuous throughout the moult cycle, although the two processes 
varied in relative niagnitiide according to the stage. The rate of Incorporation of glucose Into 
chitin varied from a value of 12,5 fi M/d early in the moult cycle to 4.7 p M/d In the middle of the 
moult cycle, For these same rnoidt stages the rates of glucasamine removal from the cuticle 
were 9.2 p M/d and !i. 2 )i M/d, respectively, i'lie period between moults is characterized by 
an avetJige rate of aildliioti of bound neutral sugar to tlio cuticle of 0,2fl p M/d and a rate 
of removal of 0,20 p M/d, i''ollowlng the administration of glucose-l- ‘‘•C, about HO'/nof the 
label was recovered from (1 atom 1 tif the ghitiosaniinyl rusiditu of the chitin when the period 
of incorporation was short, The pattern of Isotope accumulation in tlie hexosarninc tiioiety of the 
plasma ami fat body glycoprotein suggested perlod.s of little or no turnover and other periods when 
significant rates were rnaiiifcst, In the middle of the moult cycle, i{ was 1(1 d for fat body 
hexQsaminc and 2 !) d for plasma hcxtisamine with no obvious ptecutsnt-product relation between 
the two compaitmeiitii. For iilasina trelialose, ti was 0,37 d, The conversion of l-wij-glncosamlne, 
and N-acetyglucmsamine to lalielkil carlwn dioxide was observed, suggesting tlie recyellng of 
cuticle constituents following resorption of the integumeiic, (From autli,) 


Payne, ivw., Evinis. W.A.L. TI!ANfiC;LYQ)5Yl.ATK)N IN THE DlSHii' UXIJST 
i.. Insect Physiol. lO, a (inp,!) 07 ;,-{(p. 

ihe hydrolysis of maltose, sucrose, methyl o -glncfipyraiioside, cellnbioiic. and raffiiio.ic by a 
ireeze-dned enzyme preparation of the foregut and niidgut contents of tlie desert locust s ^ 

St IxSrr’*?''""f products were id^iflcd 

as far a. pos,blu by comparing their llg valnea with those of authentic marl,err. and by the use of 

specific paper pattiiioii chromatogram development tmdiniqucs. in addition to gliicOT,:, maltose 
i^igests conwnied imnialmse, pano.se, maltoirlo.se, and two otlicr unidentified oligosaccharides which 
w tc probably ol the panose setms. Maltose reformation was detected by the Imiorporaticin of 
[ „] glucose into tnaHoso, Ttansglucusylation in malttcie digests can explain the app.itent loss 

. 1 . * 2 r s.r" '• 

ST '.s i“r 

Mature silkwonri hirv.ie. 3-4 d prior to spinning, were injected with palmitic acid-]-H(; and 

! lITt J: '' "■'' 

on 111'1 T ttiiit tlierc was no conversion 

latty 1 . d u. carbohydrate In this insect, This and other results lead to the coiidnsion that fatty 
liLiilptioimi laivit aj, the I'.iJiirce oi eijergy for 0 , niori. ' 

Seu aliio: 

■t/ Doiiiiai.s biochmiiiiiies et liirtocliinhqnes rut I'incorporatioii du ?,till,ate de .sodium radinactif, 

‘le Gmit (Insccie, orthoptlire). fMartoja, R., 1904 ) 

Ul (.ytoclieimcal invo,stigatioii of silk glands in Aiitlieraea pernyl. (Makarov, P.V., 196,5) 

’ 'I -.0 ohydriite-amiiio acid conversions during cuticle synthesis In f'eriplaiieta arneticana, 

(Upl'ir, II. et,il.,39®i) ---x---- 

240 Incorporation III il‘’"D-glucose during oogciiesis in Apis nielllljcft L, (Engela, W , 

Dteselmr, W,, 1904) ' ^ ™ 

240 hiternieiJiary rnetaliiilisni and the insect l;it body. (Kilby, H,A,, 1901')) 

2/0 flight exhaustion stiulles on the blow fly Idiaenicia iicricriia nsiiiu (:*'>-l:d)eled .sucrose, 
(Yurkiewicz, W.J., 1965) ■—. 

271 4'lie assimilation of acetate and propionate by I'rntotlieca ituiilli. (Lloyd i) 

Callely, A.G.,l!)i;i)) 
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Akai, H,, Kobayashi, M. SITES OF FIBROIN FORMATION IN THE SILK GLAND IN 
Bombyx mori , Nature , Lond, 206 (1965) 529. 

Glycine-2"^H was injected through the mouth into the digestive tract of Sth-instar d-d-old larvae 
by means of a microsyringe, The silk gland was dissected out 15 min later. Results obtained by 
electron microscopic autoradiography showed that labelled glycine was incorporated into the rough 
endoplasmic reticulum fot fibroin formation within 15 min of glycine ingestion. Newly syn¬ 
thesized, radioactive fibroin is subsequently transported to the Golgi region and concentrated there. 

Ammon, H., Karlson, P. ZUM TYROSINSTOFFWECHSEL DERINSEKTEN. XIV. RADIO- 
AUTOGRAPHISCHE LOKALISATION DER SKLEROTI5IERUNGSSUBSTANZ IN PUPPENTOnNCHEN 
VON Calliphora erythrocephala, (Tyrosine metabolism in insects. XIV. Autoradiographic 
localization of tanning agent in the puparium of Calliphora erythrocephala ), J, Insect Physiol. 

W, 3 (1964) 525-1, (In German, with English summary) 

When labelled tyrosine, dopamine, or N-acetyl-dopamine is injected into mature larvae of 
C. erythrocephala , the radioactivity appears mainly in the scletotized parrs of the puparium, 

There is no difference in the picture after administration of (a-^Cj-dopamine or N'[l-‘‘‘C-acetyl]- 
dopamine. It is concluded that the tanning agent, i.e. N-aoetyl-dopamine, is incorporated as 
a whole entity, The tanning agent is also present though in lower concentration in the outer 
endocuticle. It is presumably transported from the haemolymph through the epidermal cells into 
the exochticle, This renders the concept of "self-tanning cuticular proteins" unlikely, (Auth.) 

Baliga, B, S,, Srlnivasan, P, li,, Borek, E. CHANGES IN THE t-RNA METHYLATING ENZYMES 
DURING INSECT METAMORPHOSIS. Nature , Lond. ^ (1965) SSS-l, 

RNA and DNA methylases ate species specific. In a study Involving the cycle of metamorphosis 
in Tenebrio molitor alterations were found to occur in the t-RNA methylases not only at the transition 
from larva to pupa but also throughout the duration of the pupal stage right up to the emergence 
of the imago. Enzyme extracts were prepared from larvae or pupae. Methylase activity of the 
extracts was assayed by measuring the incorporation of ‘■'C-methyl from [methyl- “C] -s -adenosyl- 
L^methionlne into methyl-deficient Escherichia coil t-RNA (Fig, 1). Marked changes occurred in 
the activity of the^-RNA methylases almost daily within the pupae. A reproducible pattern of 
enzyme activity was obtained. A minimal activity on the 3td day was followed by a maximum on 
the 4th. On the 7th day, just prior to the emergence of the beetle, enzyme activity proved at its 
lowest. The extent of raeihylation of the substrate was measured (Fig. 2), Large differences in 
total enzyme activity were apparent. Betweenthelstand7thdayintlielifeofapupaa ~50% 
reduction of enzyme activity occurs, The almost daily alterations in RNA methylase levels during 
the pupal stage are highly suggestive of some basic function. The t^-RNA methylases alter the 
structure of one of the cardinal components of the protein synthesizing machinery of the cell, 

Beermann, W. STRUCTURE AND FUNCTION OF INTERPHASE CHROMOSOMES, p. 375-83 of 
"Genetics Today. Proceedings of the 11th International Congress of Genetics, The Hague, 
Netherlands, Sep. 1963. Vol.2’'. Geerts, S.J., Ed. Oxford, Pergamon Press. 1965. 

Review article, Reference is also made to studies using “^C-labelled precursors of proteins and 
RNA in chironomids, (See also p. 387 of B. P. Kaufmann's "Synthesis") 

Bloch, D.P, , Brack, S.D, CYTOPUSMIC SYNTHESIS OF NUCLEAR HISTONE DURING 
SPERMIOGENESIS IN THE GRASSHOPPER Chortophaga viridifasciata (de Geer). J. Cell Biol, 22, 

2 (1964) 327-40. - 

Histone synthesis during spermiogenesis was studied by means of autoradiographic and cytochemical 
methods. Labelled material (from 2-10 pi of ^H-thymidine, “H-cytidine, or ®H-atginine in doses 
of 1,10 and 25 pCi, respectively) was injected into anaesthetized animalsi usually nymphs, at the 
third segment, It was found that meiosis is followed by a cessation of RNA synthesis, an elimination 
of RNA from the nucleus, and, during the cytoplasmic sloughing accompanying the initial cytoplasmic 
elongation, a loss of most of the RNA from the cell. The initial phase of cell elongation results 
in a long spermatid headed by a spherical RNA-less nucleus bounded by a thin RNA-containing 
layer of cytoplasm. Subsequent nuclear elongation is accompanied by a replacement of the typical 
histones by others rich in arginine. This replacement is the result of synthesis of new.protein, 
Incorporation of arginine is first seen to occur in the thin cytoplasmic layer surrounding the nucleus. 


This layer was shown by staining and electron microscopy to contain aggregations of ribosome-like 

from extracts of hatched D. melatiogaster larvae 
WM had been fed glucose-l-^^C (HI) had the same specific activity, wh^re-^TIffeing 

wuh gluco.se-U Corglucose-6-“C(R), 11 had a larger activity than did II. C-8aridC-9 

obtatned from IJ as CaC^O, after degradation of the pterin with Cl, contained much mom'«C 
after the administration of IH than after IJ. Terminal C atoms of I extracted from flies after 
administration of IV contained twice the activity found when the lawae were fed III 1 synthesized 
J the presence of glucose-2- wc (V) contained most of the activity in the pteridinTskelcton. 

HOAc obtained from I synthesized in the presence of IV or HI contained most of the radioactivity 
in C-2, whereas synthesis in the presence of V produced greater activity in C-1. A close 
relation existed between the side chain of I and C-4 and C-6 of glucose. (Ca’ 63i 1965, l8715-cd) 

59 Jrosemcr, R. W,^ THE EFFECT OF PUROMYCIN AND ACTINOMYCIN D ON THE DEVELOPMENT 
OF GRASSHOPPER FLIGHT MUSCLE GLYCEROLPHO.SPHATE DEHYDROGENASE Biochim 
biophys. Acta 99, 2 09651 3H8-!in. - 

Gtasshoiipers (Melano£lus differently and Schistocerca ^) were reared, Antiliiotics were 
injected into newly moulted adults and the effect on glycerolphosphate dehydrogenase specific 
ac rvity measured. The range of antibiotic dosage which produced a significant effect on 
dehydrogenase specific activity proved relatively narrow, ~ 1-4 jig actinomycin D/g body 
wt and 1-4 mg puromyoin/g body wt. In order to confirm that actinomycin D and purornycin 
mhibit muscle protein synthesis under these conditions, [“c] valine or fl- Mc]leucine was 
also injected and the incorporation of label into muscle protein determined, The results indicate 
tpuromycin affects enzyme development only under conditions where it simultaneously inhibits 
P tein synthesis. Acrinomycin D also inhibits protein synthesis when dehydrogenase specLc 

after the’rr'' ‘i glycerolphosphate dehydrogenase 

after the last moult rs therefore due to net enzyme synthesis de novo, not activation of pre- 

tT's miies^rdvc 

the synthesis of glycerolphosphate dehydrogenase In developing insect muscle. 
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A temporary inhibition of RNA synthesis leads to a corresponding delay in the formation of all puffs i 
which are stimulated by ecdysone in the salivary gland chromosomes of Cliironomus tentans . 

Inhibition of protein synthesis does not influence the induction of those puffs which appear shortly 
after injection of ecdysone. Puffs which develop after a longer period ate delayed in appearance. 

It is concluded that early reacting genes ate involved in those processes leading to the sequential 
activation of the puffs which appear later, -uridine (1,29 Ci/mMt 1,0 pCi/ml) was used, 

(Essentially auth.) 

62 Das, C,C,, Kaufniann, B,P., Gay, H, AUTORADIOGHAPHIC EVIDENCE OF SYNTHESIS OF = 

AN ARGININE-RICH HISTONE DURING SPERMIOGENESIS IN Drosophila melaiiogaster . Nature , ; 

loud, 4962 (1964) 1008-9, , | 

Microscopic examination of testes offers clear evidence that arginine is incorporated into , i 

the nuclei of mature spermatozoa. This distribution parallels that of arginine-rich histone as , | 

revealed by alhaline Fast Green stainability after deamination. The uptake increases as the time < 

and temperature of treatment increase, Puroniycin is an inhibitor of the process. (CA 62 : 1965,5615h) I 

63 Emmerich, H., Drews, G., Trautmann, K,, Schmialelt, P. DBER DEN STOFFWECHSEL , { 

DES FARNESOLS IN Teiiebrio molitor -LARVEN. (Farnesol metabolism in Tenebrio molitot larvae), 

Z. Naturf , 20b , 3 (1965) 211-3. (in German) | 

Farnesol and some of its derivatives have the same morphological and physiological effects as ( 

juvenile hormones. Farnesol degradation was studied by means of optical tests and metabolites 
formed from 1,2-wc-fatnesol. Ashad already been shown in tat liver homogenates, the reaction i 
sequence is farnesol ->farnesal -»''fatnesenic" acid (Farnesensaure), Possible alternative metabolic j 
pathways ate discussed. 1 . 


64 Filippovich, Yu. B, THE BIOSYNTHESIS MECHANISM OF SILK FIBROIN. Usp, sovrem. Biol , 
57. 2(1964)192-219. 


A review wirh numerous references, some of them dealing with radioisotope studies, 

65 Frontali, N. BRAIN GLUTAMIC ACID DECARBOXYLASE AND SYNTHESIS OF y-AMINOBUTYIUC 
ACID IN VERTEBRATE AND INVERTEBRATE SPECIES, p. 185-92 of "Comparative Neurochemistry. 



Proceedings of the 5th International Neurochemical Symposium, St. Wolfgang, Austria, 1962". 
Richter, D,, Ed. Oxford, Pergamon Press. 1964. 

^^C-L-gliiiamic acid (0.3 pCi/qM) was used in a method for the simultaneous determination of the 
CO 2 and y -aminobutyric acid production from glutamic acid in nervous tissue preparations. 

Tissue from different species, including Apis mellifiea , was examined under a variety of conditions. 
Discrepancies between the production of y -aminobutyric acid and of COz were demonstrated in 
two in.st.mces •" at the higher of two pH optima and in subcellular fractions, A quantitative 
analysis of the free amino acids of the honeybee brain is appended. 

66 Goto, M,, Ohada, T., Forrest, H.S. BIOSYNTHESIS OF DROSOPTERIN IN THE EYE PIGMENT 
OF Drosopliila melaiiogaster . Seikagaku Zasshi (J, Biochem,, Tokyo) M, 4 (1964) 379. 

‘•‘C-Iabelled 2-amino-6-hydroxy"7,8.9,10-tetrahydropteridine (I), first fed to 100 larvae then 
extracted from 80 hatched files, was shown to be a precursor of drosopterin of D. melanogastet . 

The distribution of radioactivity between Isoxantliopcerin, drosopterin, and 2-amino-G-hydtoxyptetin 
was 70,20, and 10%, respectively, The microsynthesis of I from 2,4,5-ttiamino-6-hydroxypyrimidine 
sulphate,monohydrate-5-“C was described. (CA 62 :1965,20200 

67 . Goto, M,,. Okada. T,, Forrest, H.S. SYNTHESISOF2-AMINO-4-HYDROXY-6-(D-ERYTHRO- 

l'.2'.3'-rRIHYDROXYPROPYL) PTERIDiNE-3'-PHOSPHATE-10-“C, AND ITS METABOLISM IN 
Drosophila melanogaster . Archs Biochem. Biophys, llQ (1965) 409-12. 

The synthesis of (2-aminQ-4-hydroxy"6-pteridinyl)-glyceroI phosphate-10- “c is reported, When 
this compound is reduced and then fed to D. melanogaster , the, major radioactive component 
isolated is 2-amino-4-li)rdroxy-6-methyIpt0ridIne-10-Me. (Auth.) 



Fully grown last in,star larvae of Lucilia ciiprina were injected with L-tyrosine-U-Mr 

reaettons indicate that this material is probably not composed of simple o-dihydric phenols 

into a thin membrane which is insoluble in constant^oilini HCl 
St 1 I tv* 0 rh-l^yor The 
(CA 62 lt!3md) 

69 Henry, S.M,. Block, R,J., Cook, T. W. METHIONINE SULFOXIDE AND OTHER COMBINED 
AMINO ACIDS IN THE german COCKROACH. Adv. Chem. .Set. 44 rZ US.g.a 

Alkaline hydrolysis of cockroach residues subsequent to extraction under N with 80% EtOH yielded 
methionine and metlnomne suiplioxide in a ratio of 10 : l. Additional e“vidence for the pLenee 

' S in aerd and enzymic hydiolyzates after assimilation of Na/sso^. The data ate believed^ 

orhr.t?"'! P'>“y“^'^l’«‘de-bound methionine sulphoxide. ' 

Other combine ammo acids were determined by ion exchange of the 5% CljCCOzH-insoluble 

I ‘ITl ‘ T T "°™ally present only In 

(CA?";;:s;:;" ^ -idue, ^ 

desert locust during ovarian development. i.insectZi .n 

The rate of incorporation of “C-glycine into the fat body proteins of the female desert locust 
depends upon the reproductive state of the animal. Before the start of oocyte development the 

to. thus be correlated with the cycles of oocyte growth and neuroendocrine activity. Cautery 

the implanaclon of a eorpu.s catdiacum increases the incorporation rate. It is concluded that the 
rate of iiicorporatron of MC-glycine into the fat body proteins is related to the rate of protein 
synthesis by the fat body and that this process is under neuroendocrine control. The role of the 

micis M A» AN7 81, 11 (1955) 2S0I-8. 

KllTSr.?".?: r"• »* 

T^Lj 1 , ' were frozen and extracted \viEh CH? Cl? 

terpeiit biosynthesis is utilized. (CA 63:1065,73ggg) I / 

'' (Hlucidatlonofthestructure 

biochemir Chemical. 

btochemiwlandEpecttoscopic ,inalyses, The biosynthesis of ecdysone in the insect ornanism 

starts with the precursor cholesterln. .v,: ,.V ® “'Samsm 

larvae, SH-eedysone was isolated. 
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Following the injection of -cholesterln into Calllphora 
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RedissolveJ feeze-dried venom of Leiiirus quinqiiestriatus H. & E. was labelled with 1, and in¬ 
jected into adults of tocusta migratotia migratorioides R, & F, which were dissected at intervals 
of 5 min - 216 li following injection. Radioactivity was measured separately for cell-free 

haemolymph, circulating liaemocytes (obtained by centrifugation), intestine, fat body, muscles, 
thorax, reproductive system, pericardial cells, Malpighian tubules, faeces, central nervous 
system, and remaining body parts including body wall, legs, and wings. Two counts were taken 
for each dissected part, the first immediately following dissection and the second after rinsing 
the ti'sue in saline, The difference in radioactivity before and after rinsing indicated that 
20-30t»,of the venom was rinsed out. Part of this was undoubtedly venom from haemolymph 
adhering to the dissected tissues, A significant part of the venom (about RS'/o) was found to 
be absorbed by the pericardial cells. Percentage radioactivity for each consecutive 24 li collection 
of pelletswas; 50.80, 8.42, 4.45, 1.39, 0.97, and 0,59 respectively . With time, most 
tissues showed a decline in radioactivity, except the cuticular parts of the body where percentage 
radioactivity remained constant from 5 min-216 h following injection of labelled venom. (Auth.) 

Karlson. P. BIOCHEMICAL STUDIES OF ECDYSONE CONTROL OF CHROMOSOMAL ACTIVITY. 

]. cell,'comp. Physiol. ^ 2/II (1965) 69-76 (discussion 71-74). 

The production of puffs in the salivary gland chromosomes of the midge Chironomus have been 
investigated. In the blowfly Calliphora the synthesis of messenger RNA has been demonstrated i 
this messenger carries the information for the enzyme dopa decarboxylase. The enzyme is induced 
in vivo by ecdysone; the induction can be inhibited by actinomycin, puiomycin, and other 
inhibitors of RNA and protein synthesis. Dopa decarboxylase is one of the key enzymes in the 
process of sclerotlzatlon, in which tyrosine metabolites ate incorporated into the cuticle, resulting 
in tanning. All steps from gene activation through RNA and protein synthesis to the final physiological 
response have therefore been demonstrated experimentally. Radioisotopes were used to elucidate 
many of the processes cited in this review. 

Karlson,?., Herrlich, P. ZUM TYROSINSTOFFWECHSEL DERINSEKTEN. XVI. DER 
TYROSINSTOFFWECHSEL DER HEUSCHRECKE Schistocerca gtegaria Fotsk. (Tyrosine metabolism 
in insects. XVI, Tyrosine metabolism in the locust Schistocerca gregaria Forsk). J. Insect 
Physiol , n, 1 (1965) 79-89. (In German, with English summary) 

In Schistocerca tyrosine is metabolized by two main pathways. Catabolism is initiated by trans¬ 
amination and the resulting p-hydroxyplietiylpyruvate is then converted to jr-hydroxyphenylptopionate 
and j)-hydtoxybenzoate, The second pathway leads to tyramine and dopamine, the precursors 
of the tanning agents; these amines are then N-acetylated. The fate of tyrosine depends on the 
stage of development, Between the moults, phenolic acids are the main metabolites. Production 
of dopamine and tyramine prevails at the moult; the activity of the corresponding decarboxylases 
shows maxima shortly before and after moulting. The following radioactive compounds were 
used: generally ^*C-labelled tyrosine, B-[ 3 , 4 -dibydroxyphenyl]-alanine-a-^'*C (= dopa), 
0"[4-hydroxyphenyl]-ethylainine-a-*'*C (tyramine), 0'[3,4-dihydroxyphenyl]-ethylamine-n- C 
(= dopamine), and generally ^''C-labelled£-hydroxyphenylpropionic acid obtained on incubating 
generally C-labelled tyrosine with Calliphora homogenates, 


Karlson, P., Peters, G. ZUM WIRKUNGSMECHANISMUS DER HORMONE, IV. DEIUTNFLUSS 
DES ECDYSONS AUF DEN NUCLEINSXURESTOFFWECHSEL VON Calliphora -LARVEN, 

(The mechanism of action of hormones. IV, The effect of ecdysone on nucleic acid metabolism 
in Calliphora larvae), Gen. comp. Endocr. 5,2(1965)252-9. (In German, with English abstt.) 

Injection of ecdysone Into larvae of C. erythrocephala results in the stimulation of RNA turnover, 
®^P-orthophosphate was used. By 4-7 h after hormone injection, the incorporation of inorganic 
phosphate into RNA has increased by 50-80"/<i, The results corroborate the postulated mechanism 
of hormone action via activation of genes and stimulation of messenger-RNA synthesis. 


Karlson, P., Mergenhagen, D,, Sekeris, C.E. TYROSINE METABOLISM IN INSEL.IS, XV. IHE 
o-DIPHENOL OXIDASE SYSTEM IN Calliphora erythrocephala. Hoppe-Stiyler's Z. physiol. Chem . 
338, 1/2 (1964) 42'50, (In German, with English summary) 


Haemolymph from C, erythrocephala larvae was taken up in phosphate buffer, centrifuged, and 
fractionated with (NH 4 )jSO,. The fraction obtained was then chromatographed on Scphadex G-50. 


1 


a « m aiJ n«.»n,r 

11! ,; , ,T •" Py Of a™ 

Sqrhadex G 50. A tughly punfed preparation was obtained from fresh larvae cuticles with a dilute 
ascorbic acrd solution and fractionation of tiie e,\’tr;iet with (MH ) so Thr^ ^ ^ 

showed an initial, rapid increase leveling off with time, which does not seem m inrn, 

on thlm? mitochondria resulted in adsorption of ihe'aciive cnzyl!'^’ 

the mitochondria under which circumst.ances the enzyme also displayed a liiah tyrosine hvdmwi ^ 

tivity, asmeasnredbytheincorporationofMdioactivityfromtyrosine-«C in 

lanine, (CA 61; 1964,150874) lnto2.4-dihydroxyphenyla- 
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with English summary). 


n, 1^, 1/3 (1964) 100-6. (In German, 


hiJenioIymph, epidermis, and fat body of Calliphora larvae 
the final stadium was followed. The ma.x. concentration in the epidermis was dSi 

ter injection, whereas the fat body showed a more gradual increase. In ligated animals (ecdvsorie- 
e dent animals), the incorporation into the epidermis was tetarrled. In the fat body niost o/the 

Sue 


79 Kasting, R.. McGinnis. A, J. AMINO ACID REOUIREMENT.S FOR THE WHEAT STEM SAWFIY 
(1964) VACUUM-INFILTRATION. Can, Em. 8 

y y vacuum inliltration, These Insects were too small to be conveniently dtedlJlT' 

con not be easily fed on artificial diets. About half of them .survived the Srl^learlnt 
2 was produced by the organism showing that the radioactive substrate was metabolized Of 
^ arnino acids Mated from the larvae, proline, alanine, glutamic aS. e " ^ 

nutritionally non essential. In contrast, arginine, isoleuclne, leucine, lysine uherivlalanine 


voi.,.''S ! “*. 

' 16 International Congress of Zoology, 196,3, 

sytVn!f grwra^!lL‘STi.r 

crystallization. and chemical character ofehe ° *e extraction, 

shown to be identical with pure cholesterol th ■ r >’8® been 

was Incorporated into diZl Wr J 7 “^-acetate 

weakly (if at all) in the larval stive nf incorporated very 

unable to synthesize .sterol from 4>acew^ was effectively 
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fraction contained 22% of the added *''C; no more label was incorporated. This material could 
be released by acid hydrolysis and was not tyrosine. By 35 min, SS'/o of the added tyrosine was 
converted to soluble non-tyrosine material; 1/3 of this was L-DOPA, The amount of pupal 
extract was rate-limiting. Tyrosinase was pteiient but melanin was not formed. Extracts of late 
larvae carried out similar reactions. From such incubations, 3 alcohol-soluble ninhydtin-positive 
compounds were formed; their isolation is in progress. Also, tyrosine-O-phosphate was isolated 
from late larvae and characterized by several physical and chemical criteria. This compound 
accumulated slowly to a peak of 6.4 pM/g larvae at 105 h. Within 1 h, at the time of pupatium 
formation, the level dropped to 0,6 pM/g. Chromatographic data indicate that ATP is required for 
the formation of this compound by larval extracts. These observations suggest that tyrosine plays 
a critical role in the metabolism of Drosophila . (Abstt,) 

82 Makarov, P. V. AUTORADIOGRAPHIC STUDY OF PROTEIN-PRODUCING CELLS, Atkh. Anat. 

Gistol, Embtiol, 48, 4(1965) 3-16. (In Russian) 

The incorporation of different precursors Into nucleic acids and proteins of the spinning glands 
of Anthetaea pernyt and the oocytes of Rana temporatia was investigated, InA, pernyi thymidine- 
was detected in nuclear DNA 3h after administration, showing a markedly uneven distribution 
in different nuclei. The number of labelled nuclei decreased after 24 h. Adenine-^‘‘C (I) was 
incorporated mainly into RNA (controls with RNase or N HCl treatment). Incorporation increased 
up to 72 h, being on the average 2-fold higher in nuclei than in cytoplasm, but parallel in both 
cellular parts, Similar correlations were observed after incubation of isolated glands in solutions 
containing I. Glands labelled in vivo for 24 h (2 pCi I per gbody wt,) lost half of the RNA 
label during 1 h of subsequent incubation in vitro. Incorporation of glycine-''‘C (II) and methionine- 
into proteins increased for 24 h in vivo and 2 h in vitro, with incorporation Into cytoplasm 
prevailing. The labelling of medium (360-500 pm diam.) and large (800-900 pm diam.) oocytes 
of R. temporatia was compared. Incorporation of 1_ into nuclear RNA of both types of cells increased 
up to 72 h with no further change for 7 d. Nucleoli of the large oocytes showed higher labelling than , 
the nucleoplasm. The label in the cytoplasm of these cells was resistant to RNase or N HCl extraction, 
In the cytoplasm of medium oocytes, I was found mainly in RNA. II was incorporated more Intensive¬ 
ly into large oocytes, Labelling of cytoplasmic proteins increased for 48 h, being 10 times higher 
in the large oocytes. Incorporation of II into nuclear proteins was the same for both cellular types. 

The results are discussed in detail; the absence of correlation between RNA content and protein 
synthesis is stressed. (CA 63:1965,8782h) 

83 Mansingh, A. GLYCINE CATABOLISM IN Blattella getmanica (L.) J. Insect Physiol. 11,7 
(1965) 1031-37, 

Glycine-U-wc was Injected into the body cavity of German roaches and the catabolism of the 
amino acid was studied. At the end of S h, during which *'’COj was collected, the soluble and 
insoluble fractions of the body were obtained and further separated by column and paper chromato¬ 
graphy. The radioactivity was recovered from '‘‘CC^ glucose, trehalose, glycogen, organic acids 
Including glyoxylic acid, pyruvic acid, a-keioglutarate, and oxalacetate; lipids, proteins, 
glutathione, amino acids, and excretion, The amino acids that incorporated the labelled carbon 
were: serine, alanine, .aspartate, glutamate, glutamine-asparagine, and proliiie, Roaches 
administered with unlabelled glycine showed accumulation of uric acid in the fat bodies. 

The probable pathways of glycine catabolism in the roaches are discussed. It is concluded 
that the maintenance of the nitrogen-pool and the production of energy via Krebs' TCA cycle 
ate the most Important roles of glycine in the insect. (Autli.) 

84 Mansingh, A. THE EFFECT OF MALATHION ON THE METABOLISM OF AMINO ACIDS IN THE 
GERMAN COCKROACH Blattella germanicn. J. Insect Physiol, 11, 10 (1965) 1389-400. 


The effect of malathfon (!_) intoxication of the free amino acids of the blood of susceptible 
and resistant strains of El. getmanica was studied. The roaches were poisoned by releasing tlieni 
for 40 min on a surface treated with (!_) (0.46 iil of 95% technical grade/cm ^), The poisoned 
roaches and the unpolsoned controls of S strain were kept in recovery jars at 30 "C and 55% 
relative humidity. Intoxication with (^) did not affect the levels of most of the free amino acids 
of the blood, but glycine (11), glutamate (10), ptoline(lV), and glutamine (^wete depleted in the ■ 
susceptible strain, and, except for y, were slightly reduced in the resistant strain,, There was 
a direct positive correlation between the degree of intoxication, the external symptoms of , ; 


poisoning, and the depletion of these ,amino .leids, Wliile the depletion (if IV appeared to be 
the consequence of increased utilization of HI. the level of V was affected ^ the coiiceutr.itions of 
the other three ammo acids. Mild poisoning had no effect on the V concentration, but the 
admmisttatioii of labelled H glycine-U-«C or HI glut.im:ite-LI-«C increased the'lowered level 
0 Yin the lethally intoxiC,itod roaches. Studies with labelled amino acid.s revealed that depletion 
of the ammo .icids, along with glycogen, trelialose, and glucose, wis a consequence of the 
increased activity of the Krebs cycle. The NH^ liberated by tlie deamination of the amino acids 
W. 1 S utilized in the synthesis of noiitoxic metabolites, urea and uric acid. (Essenti.illy CA 63:1965, 
18962 c) * 

85 Matagoudakis, M, E., King, T, E., Clieldelin, V. H, ACIDIC AMINO ACIDS FROM ecHYDROXY- 
y-OXOGLUTARATE-'''C IN RAT LIVER AND LARVAE OF THE BIDWFLY, Sarcophaqa bullata. 

Biochim. hinnlmc Qv '1 f'tae!A\ “-—*—®-‘ 


Cioclum. biophys, Acta 93. 3 0.9641 ( 146 - 49 . -‘ 

Alpha-hydroxyy-oxoglutarate-wc (p was prepared from oxalomalate-«C by acidifying to pH 3.0 
with HCOjH and evaporating. After purific.ition by adsorption on Dowex-1 (formate) resin, and ' 
elution with 6 N HCQjH, the product was assayed with glutamic dehydrogenase (II). The identity 
of I was established by chromatography of its '2,4-dinitroplienylhydrazone, by caFalytic reduction 
to y-liydroxyglutamate (IH), and by reductive aniiiiation by II. I was Incubated with rat liver and 
blowfly larvae homogenates in the presence of alanine, (NIlJsSO;, NADH. MgClj, and pho,sphate 
buffer, pH 7,5, for 3 h at SO’C. The acidic amino acids aspartic, glutamic, and erythro- and 
threo-hydroxyglutamic were isolated by mear of a Dowex-1 (acetate) column ami elution with 
HOAc, Both three- and erythro-hydroxyglutarnic acids were formed by rat liver, but only the 
erythro isomer was, formed by the blowfly larvae. (CA 62; 1965,9558 d) 

Mlura, y., Ito, H., Simaga, K,, Ikeda, K,, Moriyaina, Y., Hasqgawa, S. PROTEIN 
SYNIHESIS IN SILK GLANDS. V, RELATION OF RIBOSOMES TO EMDOPLA.SMIC RETICULUM 
DURING FIBROIN SYNTHE.S1S, Selkagaku Zas.slii_ (J, Biochem., Tokyo) 55, 6 (1964) 623-28, 

By density-gradient centrifugation, homogenates of the posterior silk glands were divided into six 
groups; their protein, RNA, and lipids were analysed before and after incubating at 37°. During 
incubation the ribosomes detached from the endoplasmic reticulum and glycine-i-iC did not re.ict 
with the secretory protein fraction, (CA 61; 1964,7422 e) 

Okada, T,, Goto, M, SYNTHESES OF 2-AMINO-4-HYDIiOXy-6-(HYDROXYMETHYL)PTERI- 
DINE'IO-WC AND 2-AMlNO-4-HyDROXYPTE[!IDINE-10-'Y: AND THEIR METABOLISM 
IN Drosophila njelanogaster . Seikagaku Zasshl fj, Biochem., Tokyo) 58, 5 (1965) 458-62, 

P- -g>gjg.n»&wter larvae were grown in a medium concainiiig either S mg (1,,'j mCi/niM) of 
labelled 2-amlno-4-hydroxy-6-(hydto,xymerliyl)ptetidlne or 10 mg (1,5 mCi/mM) of labelled 
2-Mino-4-hydroxypcerkline, the adult flies contained radioactive sepi.iptetiii and isoxanthopterin. 
This evidence suggested a hypothetical biosynthetic pathway for the formation of pteridines in 
this organism. (CA 64; 1066,,5,513 h) 

Peakall, D. B. RATE OF INCORPORATION OP AMINO ACIDS INTO THE WEB PROTEINS OF THE 
SPIDER Araneusdiad^ p. 13 of "Proceedings of the 10th International Congress of 
^oology, W.a.shiugton, D.C., 20-27 Aug. 1963, Vol.l", Moore, J,A,. Ed. Washington, D.C. 

16 International Congress of Zoology, 1963, 

The rate of^ appearance of labelled amirio acids in the web proteins of A, diadern atiis Cl. is 

measured, The ‘‘'C-alanine,^^O'glucoscorradioactivewebproteinwerefedotallyrothespider, The 
we s ,arc digested, the number of counts of radioactive dlsintegr.uions pet minute measured 
and the total N-content of the web detetmiiied. Thus it is, possible to calculate the amount of 
incorpotatton of the labelled material that has taken place. The same procedure was used 
for thread that had been pulled froili the spider. This method has the advantage that the time ■ 
scale c.m be altered at will. Using either method the experiment can be carried out over a 
long period of time as the spider is not h.armed. The effects of drugs such as physostlgmlne 
(1 mg/kg given orally) which is known to increase, the production of thread and protein blocking 
drugs .such as puiomycin (100 mg/kg) were examined. The r.ite of production of web proteins 
was also studied at the glandular level. Spiders with active glands (activated by pulling of 
thread), resting and after being given drugs were examined.: By slaughtering after various time 
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intervals and staining for nucleic acids and proteins it was possible to follow the processes of 
production and secretion of web proteins, The. rate of incorporation of amino acids into the 
web proteins and tlie passage of this protein to the spinnerets was studied more specifically by 
tile use of autoradiography. 

89 Peakall, D. B. EFFECTS OF CHOLINEIIGIC AND ANTOCHOLINERGIC DRUGS ON THE SYNTHESIS 
OF SILK FIBROINS OF SPIDERS, Comp, Oiochem, Physiol, 12, 4 (1964) 466-70. 

Alanine-*‘'C (I) was administrated orally to spiders (Araneus sericatus ) and the radioactivity of 
the silk threads was determined. The rate of I incorporation into the silk was inctea,sed by pulling 
out the threads from the silk glands and by administration of pliysostigmine, carbachol (II), and 
para-oxon. The rate of I incorporation was not affected by atropine (III), homoatropine, or 
mecamylamine; its stimulation by H, however, was blocked by pretreatrnent with ffi, It is 
suggested that the silk-secreting gland is under cholinergic control. (CA 61r 1964,9813 b) 

90 Peakall, D. B. REGULATION OF THE SYNTHESIS OF SILK FIBROINS OF SPIDERS AT THE 
GLANDULAR LEVEL. Comp. Biochem. Physiol. 15, 4 (1965) 509-15. 

Physostigraine (!_) and carbachol (II) increased the rate of uptake of orally administered alanlne-“ C 
(ffl) in the epithelium and lumen of the silk gland of Araneus sericatus, but did not alter the 
absorption from the hind intestine. Ill incorporation could be doubled in the isolated gland by 
I and n, and could be decreased to low levels by atropine (W), In addition, the isolated gland 
was stimulated by re-emptying following removal of the cephalothorax; tiiis peripheral regulatory 
mechanism was not inhibited by IV. (CA 63! 1985,8783e) 

91 Pickett, C., Friend, W.G. NUTRITIONALLY ESSENTIAL AMINO ACIDS OF Rhodnius prolixus 
(St51) DETERMINED WITH GLUCOSE-U-*<C. J. Insect Physiol, 11, 12 (1965) 1617-23, 

Fifth-instar larvae of Ih prolixus can synthesize the carbon chains of alanine, asparagine, cystine, 
glutamic acid, proline, and serine from glucose-U-''‘C. The following amino acids contained 
no detectable radioactivity and ate therefore classified as essential; arginine, glycine, histidine, 
isoleucine, leucine, lysine, phenylalanine, threonine, tryptophan, and valine. Although 
tyrosine showed no radioactivity it may be considered a non-essential amino acid because its 
synthesis from phenylalanine has been demonstrated in other insects. It is noteworthy that glycine 
is an essential amino acid for larvae of R. prolixus since it is non-essential for most other animals 
that have been tested, Pioline was the only free amino acid in the haemolymph that was radio¬ 
active 48 h after glucose-U- injections, (Anth.) 
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92 Platova.T.P, REVEALING OF INTERMEDIATE STAGES OF PROTEIN SYNTHESIS IN THE NUCLEI 
OF Drosophila melanogaster SALIVARY GLAND CELLS. Tsitologiya 7, 3 (1965) 318-25. (In 
Russian) 

Protein synthesis in the salivary gland cells of larvae of D. melanogaster was studied by auto¬ 
radiographic determination of lysine-''* C incorporation. Intermediate stages of protein 
synthesis (formation of acid-insoluble labile complexes of activated amino acids) were detected 
in the period of intensive growth and secretion of salivary glands. These labile complexes were 
detected in cytoplasm in the 2nd- and early 3rd-instar larvae, but not in the late 3rd instar. 
However, the labile complexes were detected in nuclei in the entire 3rd instar, Evidence of the 
presence of unstably attached amino acids in giant chromosomes was obtained. It was suggested 
that synthesis of chromosome proteins might be accomplished directly in the chromosome, 

(CA 63:1965,8784b) 

93 Porter, C. A., Jawoiski, E, G, BIOSYNTHESIS OF CHITIN DUIUNG VARIOUS STAGES IN THE 

METAMORPHOSIS OF Prodenia eildanla . J, Insect Physiol . 11, 9 (1965) 1151-60. * 

The relationship between chitin content and activity of the chitin synthetase enzyme was investigated 
in final instar larvae and pupae. The chitin synthetase assay reaction mixtures contained 
4 X lO-i M uridine diphospho-N-acetylglucosamine (UDPAG) -“C (5,81 K lO'* dpm), 0. 011 M 
N-acetylglucosamine (AG), 5 mg chitodextrin, and 1 ml of an enzyme preparation in a total 
volume of 1,26 ml. A correlation was found between changes in chitin Concentration and 
activity of the enzyme. AG- *‘*0 is incorporated into chitin when the particulate fraction from 
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Uniformly clistributed labelling occurted in all stages up to nine, with distinctly weaker labelling 
ill the germinal vesicle (none at all in ilie yolk spheres). Observations based on greatly increased 
incubation periods following injection indicated the importation of protein labelled elsewhere 
in tile body with siibsetiiient incorporation into the oocyte with the help of the follicle cells, 
as from 1 h after injection. The semicolloidal vii.il dye and the blood proteins are transported 
into the oocyte by the same mecliaiiism and become incorporated into the yolk spheres. The 
intravital storage of trypan blue appears to be suitable for demonstrating light microscopically those 
cells inewpotating macroniolcciiles. 
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Ritossa, F. M. EXPERJMENTAL ACTIVATION OF SPECIFIC LOCI IN I’OLYTENE CHROMOSOMES 
OF Drosophila . E.MpI Cell Res . .K, 2 (1964) 601-7. 

The Pavia strain of D. biiskii was used since its chromosomes are particularly favourable 
for cytological analysis. New puffing patterns can he induced in Drosophila by 
several methods known or supposed to depress the level of “high energy phosphate 
bonds" in the cells. They .are temperature shock, anaerobiosis, 2,4-dinitrophenol, salicylate, 
aside, dicumatol. For autoradiography a jnixtiire of equal concentration of activities of 
amino adds (DL-Iysine 307 mCi/mM', L-tryptophan 1.62 Ci/mM; Dl-leueine 576 mCi/mM) 
was used for detecting incorporation into proteins. “ H-cytidine (4.9 Ci/mM) and uridine 
(3,0 Ci/mM) were used for detecting RNA synthesis. The new puffs are points of intense RNA 
synthesis, and the same puffs are inducible in the salivary glands, midgut, and hindgut (all the 
larval organs .it any time during development, in which a cytological analysis at the puff level , 
can be made in Drosophila). 


97-a Ritossa, F. M,, Spiegeiman. S. LOCALIZATION OF DNA COMPLEMENTARY TO RIBOSOMAL 
RNA IN THE NUCLEOLUS ORGANIZER REGION OF Drosophila melanogaster. Pioc, natn, Acad . 

U.S. A, M, 4(196.5) 737-45. 

Experiments were designed to see whether DNA complementary to ribosomal RNA was confined 
to the nucleolar organizer (NO) region. DNA was prepared from four stocks of IX melanogaster 
carrying 1,2,3, and 4 doses of the "NO" segment and hybridized to (^H-, P-)labelkd ribosomal 
RNA. (3H-labeIled RNA was incubated with ■</ DNA, The internal "noise" control was provided 
by including ’^P-ribosomal RNA of Escherichia coli .) The results obtained support the following 
conclusions. (1) The wild-type genome saturates at 0,97“/« of the DNA indicating that it 
contains approximately 200 sites per diploid set for each of the two ribosomal components. (2) 

The nucleolar organizer regions on the X- and Y-chtomosomes contribute equally to the proportion 
of DNA complementary to ribosomal RNA. (3) The proportions of the DNA found to be 
complementary to ribosomal RNA in the different stocks correspond to that predicted from 
the genetic constitution and the assumption that all the DNA complements of ribosomal RNA 
are confined to the nucleolar organizer locus, (4) By identifying the "NO" segment as the 
site of the required DNA templates the data support the assertion that the nucleolus is the 
site of ribosomal RNA synthesis. 


98 Rodriguez, J. G., Hampton, R,. Chaplin, M, UTILIZATION OF AMINO ACIDS BY THE TWO- 
SPOTTED MITE, Teiranychus uiticae Koch, Bull, ent. Soc. Am. 10, 3 (1964) 166. Abstr, 

Glucose-U-MC was utilized to determine nutritionally essential and non-essential amino acids 
in the mite, T. uiticae Koch, The metliod involved paper chromatography and an amino acid 
analyser. Amino acids containing large amounts of radioactivity were classified as non-esseiitial 
and those containing little or no radioactivity as essential. 

99 Roth, T.F., Porter, K.R. YOLK PROTEIN UPTAKE IN THE OOCYTE OF THE MOSQUITO 
Aedes aegypti L J. Cell Biol, M, 2 (1964) 313-33. 

Yolk proteins arc thought to enter certain eggs by a process akin to micropinocytosis but the detailed 
mechanism has not been previously depicted. In this study the formation of protein yoik was 
investigated in the mosquito A, .aegypti L. Ovaries were fixed in phosphate-buffered OsO^, for 
electron microscopy, before and at intervals after a meal of blood. The deposition of protein 
yolk ill the oocyte was correlated with a 15-fold Increase in 140 mp pit-like depressions on the 
oocyte surface. These pits form by invagination of the oocyte cell membrane. They have a , 

20 mp bristle coat on their convex cytoplasmic side, They also show a layer of protein on their con 
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nielaiiin (0) patches. This indicated that the meialiolic processes leading to II as the final 
product occur much later than the production of the sclerotlrilng agents. DL-Ttyptophan-U-'‘*C 
metabolites were not incorporated into the cuticle, which proved that it does not participate in 
sclerotizatioii and pigmentation of the cuticle. (CA fil: 1964,2230 d) 

103 Sekeris, C, E. ACTION OF ECDY,SONE ON liNA AND PROTEIN METAUOLISiVl IN THE BIXWFLY, 
Calllphora ery throcephala , p, 149-G7 of ''Meclianisms of Hormone Action. A NATO Advanced 
Study Institute, Mecrsbiitg/Bodetisee, 20-2() May 1904". Karlson, P., Ed. Mew York, Academic 
Press. 1965. 

The biochemistry of sclerotization has been investigated in detail in tlie hopes of finding a suitable 
system for studying ec(iy.sone. Various studies undertaken by the autlior and his colleagues are 
described, The activities of the main enzymes involved in tyrosine metabolism during larval 
development, tyrosine transaminase, phenoloxidase, DOPA decarboxylase, and traiisacctylase 
were followed. A direct dependence of the decarboxylase activity on the eedysone titer was 
demonstrated, Only the epidermis coritaineii decarboxylase activity, and may be considered 
as a target tissue for ecdysoiie in which a specific enzyme is being induced. By nieans of certain 
inhibitors of protein synthesis (streptomycin, erythromycin, chlororiiyciri, piirorayciii) it could 
be shown tliat eirzyme induction is due to a de novo synthesis of protein, A simple reaction of 
hormone and enzyme molecule could not be blocked so uniformly by such different inhibitors. 

A critical phase of primary action of eedysone was determined, The effect of eedysone on liNA 
metabolism was studied, An early effect on nuclear RMA could be demonstrated (Fig, 12) but no 
influence within the first 2 h on cytoplasmic KNA, The time setiuence of eedysone effects is 
as follows: The hormone penetrates the ceil within 15-30 min, reaching a max, concentration 
after 1 li; stimulation of niesseiiget RNA is seen within 1-2 h, increase in labelling of microsomal 
RNA after 3-4. h, and lastly increase of decarboxylase activity due to synthesis of enzyme protein 
begins after 6-8 !i. The possible causal relationship between tliese events is discussed. 

104 Sekeris, C. E,. Lang, N. INDUCTION OF l)OPA-DECARBOXYLA,SE ACTIVITY BY INSECT 
MESSENGER RNA IN AN IN VITRO AMINO ACI,D INCORPORATING SYSTEM FROM RAT UVER, 

Life Sci, 3 (1904) 625-32, 

The study showed that the messengec RNA induced by eedysone is a specific one carrying the 
information for the synthesis of DOPA-decarboxylase, Calllphora erythrocephala Meig, larvae 
(considered induced at the white prepupai stage, or controls when 7-d-old larvae) were used. 

The rate of in vitro incorporation of *‘*C-L-ieuclne was determined in the amino acid incorporating 
system; the messengut RNA used clearly Increased the rate of protein synttie.sis but did not lead 
to enzyme synthesis, Only tlie addition of messenger RNA from hormone induced Animals led 
to the appearance of enzyme activity, In experiments on DOPA-decarboxylase activity, "C-DL- 
DOPA was used, The percent ttansfomiation of DOPA into dopamine was taken as a measure of 
enzyme activity, An in vino system from tat liverwas used wliiie the messenger RNA was 
taken fton) an insect; nevertheless, a functional enzyme molecule was produced.. A de novo 
synthesis of an Insect- DOPA-decarboxylase is indicated. The ability of tlie mictosonies to respond 
to messenger RNA from a different phylum is in agreement witii the concept of the universality 
of the code transcription, 
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Sekeris, C, E., Lang, N. ZUll PROTEIN-BIOSYNTHESE BEIINSEKTEN, DER IN VITRO EINBAU 
VON AMINOSXUREN IN PROTEIN DURCH FRAKTiON AU.S EPIDERMISZELLEN DER SCHMEISS- 
FLIEGE Calliphora erytlitocephala, (Biosynthesis of proteins In insects. In vitro incorporation 
of amino acids in proteins througli fractions from the epidetmal cells of the bluebottle fly, 


German,with English summary) 


ri, 342, 1-3 (1965) lfil-6,5, (in 


Microsomes from the epidermis of C, eryihrocepliala larva incorporated leucine- ***0 into protein 
in a linear fashion, The addition of albumin, liowevet, decreased this effect, Chloromycetin, 
streptomycin, .and erythromycin also inhibited protein synthesis. Epidermal microsomes from 
white ptepupae, which were 2 d older tlian tiie other larval spccimeiis and which had a higher 
number of polysornus in the epidcrmi.S| Incorporated even mote, label into protein than did those 
of tlie younger larv.ie. in its general properties the sy,stern i,s similar to cottesponding systems in 
marnnials .and bacteria, 
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Tht; dii'fcffincc in residual C uctivity measured by a suitable counter therefore represents 
enzymic hydrolysis of the substrate, The method has been used for studying the properties and 
inhibition of cholinesterase in adult housefly head and mammalian blood prepatation.s. The 
enzymic activity“substrate concentration relationships of both preparations were in good agree 
ment with those predicted on the basis of Michaelis-Menten theory as modified by Haldane to 
take into account inhibition by excess of substrate. The effects of sample dilution and changing 
substrate concentration on the apparent inhibition by an insecticidal carbamate were similar to 
those predicted on tiie basis of competitive reversible inhibition* Under certain kinetic conditions 
these effects are consistent with the carbamate behaving as a poor but competitive substrate, 
inhibition being due to carbanioylation of the enzyme as suggested by earlier workers. There is 
evidence that cholinesterase iniiibition by insecticidal carbamates may, have been significantly 
underestimated in earlier studies. 

.See also: 

15 The distribution of sex-linked recessive lethals induced in Drosophila males by tritiated 
deoxycytidine. (Kaplan, W.D. et al., 1965) 

16 The effect of tritiated thymidine and gamma irradiation on tire mortality of adult 
Drosophila melanogastet. (Kent, E., 1966) 

n The effect of tritiated thymidine and gamma irradiation on the mortality of Drosoplilia 
melanogastet larvae. (Kent, E., 1964) 

18 The effect of tritiated thymidine and gamma irradiation on the mortality of Drosophila 
melanogaster larvae. (Kent, E., 1964) 

37 Donnees biochimiques et histochimiques sur I'incotporation du sulfate de sodium radioaotif, 
chez Gryllus bimaculaius tie Geer (Insecie, Qtthoptbte), (Mattoja, R., 1964) 

49 Polysaccharide and glycoprotein formation in the cockroach II. Incorporation of D-glucose- 
UC into bound carbohydrate. (Lipke, H, et al,, 1965) 

123 Les "puffs" des chromosomes geants revelent I'activite de gettes que d&lenchent une 

hormone, (Dajoz, II,, 1964) ' ^ 

124 Synthetic activities during spermatogenesis in the locust. (Das, N.K. et al. , 1965) 

136 Meetings, Insect biochemistry, (Levenbook, L., 1985) 

139 Cytochemical investigation of silk glands in Antlieraea peinyi. (Makarov, P. V., 1965) 

142 Protein synthesis in silk glands, VI. UNA metabolism in fifth instar larvae. (Miura, Y., 
1965) 

151 Fibroin synthesis in posterior silk glands. VI. Metabolic changes in RNA during the fifth 
instar, (Ogoshi, S., 1965) 

154 Glycine-specific transfer ribonucleic acid (t-RNA) on the posterior silk gland of Bombyx mori . 
(Onodera, K,, Komano, T., 1964) 

166 On the action of ribonuclease in salivary gland cells of Drosopliila . (RItossa, F.M, et al., 
1965) 

168 Recent autoradiographic observations on the incorporation of labeled precursors of nucleic 
acids and proteins in the fatty bodies of Musca domestica, (Russo-Caia, S., 1964) 

172 Effect of eedysone on nucleic of epidermal cells of Calliphora larvae in vitro, (Sekeris, C. E. 
et al. , 1966) 

173 The action of eedysone on nucleic acid metabolism in insects, (Sekeris, C, E. et al,, 1965) 

174 The mech,misni of action of hormones, V, The effect of eedysone on RNA, metabolism 
in the epidermis of the blowfly, Calliphota erythtocephala. (Sekeris, C.E. et al,, 1966) 

176 The ribonucleic acid from the silk gland of the silkworm and the amino acid code. 
(Szaftaiiski, P, et al.,, 1964) 

179 Synthesis and transfer of DNA* IINA, and protein during vitellogenesis in Rhodnius prolixus 
(Hemiptera). ( Vanderbetg, J.P., 1964) 

191 Incorporation.of N-metliylaminoethanol and N-diraethylarninoethanol into the phospholipids 
of the house fly, Musca domestica. (itidges, R.G., Wokelts, J, i 1965) 

226, Studies in D-setine and D-2,3-diaminipropionic acid in Bombyx moti. (Corrigan,).],, • 
1965) 

235 Carbohydrate-amino acid conversions during cuticle synthesis in Perlplaneta amertcana . , 

' (Lipke,, H, etal,, 1965) ' ■ ' , j- ' , ,, 

236 Molt, and intermolt‘activities in the epidermal cells of an insect. (Locke, M. et al., 1966) 
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uridine incorporation. In diapausiiig pupae tiiere were two peala of tibosomal RNA (16 and 28S) 
with a large amount of transfer RNA (4-SS), Uridine incorporation was very slight, Dramatic 
changes in IINA resulted following injury, with large increases in 28S, IBS, and 12S (probably 
messenger RNA), and in uridine incorporation, indicating rapid synthesis of RNA. In developing 
pupae the same changes occurred in RNA metabolism, but less profoundly. Injection of actinomycin 
prior to the isotope blocked incorporation of uridine into RNA in the injured and developing 
pupae. (CA 62:196,'), 10893b) 

114 Beermann, W., Felling, C. SH-THYMIDIN'MARKIERDNG EINZELNERCHROMATIDEN IN 
RlESENCHROMOSOlvIEN. (The labelling of individual chromatids of giant cliromosoraes with 

'thymidine), Chromo.soma 16, 1 fl965i 1-21. (In German, with English summary) 

3H-thymidine was administered to fertilized eggs of Chironomus tentans at the time of oviposition, 
Larvae hatching from these eggs were raised to the end of the 4th instar when they were dissected 
and their salivary glands squashed. Good autoradiographs of the giant chromosomes were obtained 
after two years' exposure, Tliree principal patterns of labelling were observed; 1) "single-strand 
labelling", where one or two chramosome pairs/nucleus show one single helical traoli of silver grains 
typically tunning from one end of the chromosome to the other; 2) "two- or four-strand labelling", 
where all chromosome pairs of a nucleus show two or four densely labelled tracks; and 3) "diffuse 
strand labelling" where the level of labelling is generally low and the number of labelled strands 
per chromosome pair seems to be >8. Approximately half the nuclei remained unlabelled. In 
9 out of 10 chromosome pairs with single strand labelling the labelled strand begins at one end of 
the chromosome but ends interstitially, The labelled single strands must be intact mitotic half- 
chromatids (or their crossover products) which received their label during DNA synthesis early in 
embryonic development, probably before blastoderm formation. A model of cell lineage involving 
selection against labelled nuclei accounts for the observed distribution of labelled single strands, 

The occurrence of 2- and 4-strand labelling points to a smaller number of mitotic divisions preceding 
the formation of seme portions of the salivary glands, The results ate in line with the classical 
concept of polyieny.(From auth. summary) 

115 Betlowitz, L. CORRELATION OF GENETIC ACTIVITY, HETEROCHROMATIZATION, AND RNA 
METABOLISM. Proc.natn.Acad.Sci, ll.S.A. 53, 111965) 68-73. 

A comparison of RNA synthesis of hctetochromatm and eucliromaiin in larval tissues of the mealy 
bug was made by determining uridine-^H uptake in testes and wing-bud tissues, Mealy bug hetero¬ 
chromatin was largely discontinued RNA synthesis. (CA 62:1965,12212b) 

116 Bier, K. GERICHTETER RlBONUKLEINSifURETRANSPORT DURCH DAS CYTOPLASMA. (Directed 
RNA transfer through the cytoplasm). Namrwissenschaften 51. 17 (1964) 418. (In German) 

The oocyte nucleus does not take part in RNA synthesis in Musca domestica and Callipliora 
erythrocephab. Results obtained with double injections of tritiated RNA-precursors at 20-30 min 
intervals and an incubation period of 40-60 min indicated a directed RNA transfer from the nurse 
cells to the oocyte. RNA synthesized in the polyploid nuclei of nurse cells reaches the oocyte via 
intercellular cytoplasmic bridges, the fusomes. SH-labelled uridine and cytidine were used, 

117 Bier, K. UBER DEN TRANSPORT ZELLEIGENER MAKROMOLEKULE DURCH DIE KERNMEMBRAN. 

I. RNS-SYNTHESEAND.RNS-TRANSPORTUNTERSAUERSTOFFMANGEL UND BEI HERABGESETZTER 
TEMPERATUR,^ (Study on the transport of macromolecules of the cell across the nuclear membrane, 

I, RNA synthesis and transfer under conditions of oxygen deficiency or reduced temperature), 
Chromosoma 16, 1 (196,5) ,58-69. (InGerman, withEngllshsummary) 

The effect of Qj-deprivation and temperature reduction on the incbrporatlan of RNA precursors, 
^iH-uridine and SH-cytidlne, was investigated in various larval tissues and in adult ovaries of Musca 
-‘i—• Whereas RNA synthesis in most tissues was markedly reduced under anaerobic conditions, 

. moderate synthesis continued in muscle cell and nurse cell nuclei, RNA macromolecules (mRNA and' 
rWA), however, do not migrate into the cytoplasm. RNA synthesis within the cell nucleus was 
affected to a lesser degree by a sudden reduction teraperaiute than the passage of RNA through the 
nuclear membrane, which dropped to a very low level. Macromolecular RNA does not, therefore 
ditfuse into the cytoplasm but is tran.sported actively through the nuclear membrane:. The mal¬ 
formations caused by anaerobiosis during embryogeneslsare linked with active RNA transfer thtougli , 

the nuclear membrane and a disruption in the transfer and synthesis sequence. 
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Clever, U. PlIFFWG CHANGES IN INCUBATED AND IN ECDTSONE TREATED Cliitonomus tentaiis 
SALIVARY GLANDS. Cliromjsoma 17, 4(1965) 309-22. 

Incubation of salivary glands of last insiar C.tertians in a variety of media led to mote or less drastic 
changes in puffing patterns. Degree and pattern of these changes varied with concentration and 
composition of the media. In most of the media tcvsted ecdysone had the same effect,s as in vivo, 
i.e, it induced puffs 1-18-C and IV-2-1!, Among the media tested was a fl.e'/o NaCl solution which 
did not contain any K ions. An addition of K ions did not influence the result. After incubations 
for longer periods {>20 h) the chromosomes lost their ability to respond to ecdysone though they still 
incorporated ®H-uridine in a normal fashion. Ecdysone dues not appear to influence puffing via a 
change in intracellular K^Na"^ ratio. 

Dajoz, R, LES "PUFFS" DES CHROMOSOMES GEANTS REVELENT L'ACTIVITE DE GENES QUE 
DECLENCHENT UNE HORMONE. Nature . Paris (1964) 218-25, 

Revue. Uiie interprEtatioii biochimique, gSneiique, et endocrinologique esi proposEe, basSesurles 
donndes obtenues surtoui stir les insecte.s. L'auieiir considbe le rapport entre les "puffs" des chromo¬ 
somes geanis avec i'action de 1'enzyme ecdysone, On cite dans le texte des travaux utilisant des 
radioisotopes sans pourtani fouriiissain des references entihres. 

Das, N.K., Siegel. E,P,, Alferl, M, SYNTHETIC ACTIVITIES DURING SPERMATOGENESES IN 
, THE LOCUST. J. Cell Biol. 2(1965) 387-95. 

In isolated testes of the locust Schisiocerca gregaria , DNA synthesis is completed prior to initiation 
of meiosis. Protein synthesis continues throughout the whole meiotic cycle as well as during sper¬ 
matid development . All spermatocytes, except those in 1st or 2nd metaphase, anaphase, and early 
telophase are labelled after exposure to uridine-SH (I) for 3-30 min Or to cytidine-^H (II) for 1-2 h. 
Nucleolar labelling is detected only after exposure of the emulsion for a relatively longer thne. 

In tubules exposed to I or II for 3-120 min, early spermatid nuclei ate found to be labelled. The 
condensing and elongating spermatids ate inactive with respect to uptake of RNA precursors. De¬ 
pression of RNA synthesis, however, is not always accompanied by cytologically detectable conden¬ 
sation of chromatin, since very little or no RNA is synthesized in spermatids in which chromatin 
Condensation has barely begun. Protein synthesis decreases slightly in meiaphase, anaphase, and 
early telophase. In the absence of new RNA synthesis, protein synthesis continues at a reduced rate, 
as the developments of spermatids progress, Almost all of the RNA synthesized in rneiotic nuclei, 
in contrast to mitotic nuclei, generally is of chromosomal origin. (CA 63:1965,6060 gh) 


(1963) ,503-11, 


Puffing phenomena in giant chromosomes of dipteran salivary glands are discussed and pulse labelling, 

126 Gay, H. NEW EVIDENCE ON CHROMOSOME STRUCTURE AND FUNCTION, Science NY 146 

' (1964) 42,5. —- — 

Pulse-labelling" revealed integrated functional responses of numerous "paired" chromonematic 
, strands in sallvary-glaiid chromosomes of Drosophila melaiiouaster . Incorporation of ’il-thymidine 

; W loftl^ied at some of the many sites along the chromosomes but was similar in the two homo- 

logues. In hybrids of D. melanogaster and D. siroulaiis occasional differences in pattern of in- 
, corporation are detectable in "horaologues", which reveal functional as well as structural differences 

at the chromosomal level. With respect to RNA synthesis, a 30-s pulse with^H-uridme produced 

labelling throughout the length of the cfiromosomes, as if all gene loci were actively engaged In 
synthesis, ' - ^ , .. ° 

127 Grell, R.F., Chandley, A.C. EVIDENCE BEARING ON THE COINCIDENCE OF EXCHANGE AND 

DNA REPLfCATION IN THE OOCYTE OF Drosophila melanogaster . Ptoc. natn. Acad. Sci, U ,S A 
53:'6,(1966)'1340-46. . ' , ' ■ ■ --— 

Incorporation of thymidine-^ was used as a cyfological market for the replication time of DNA, 
and,increase in .crossing-over induced by elevated temperature as a genetic marker in D,melanogaster 
oocytes. The interval betwe,en the occurrence of the two processes and the mature oocyte averaged 
8-9 d, .Both events occurred roughly at the same time, in the early 16-celI cysts located mainly ' 
m tie-middle germarium* and perhaps Iti the final firemeiotk interphase stage. (CA 6‘3:l965,87S8g) 
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131 Kuliyev, P. CONTENT OF NUCLEIC /ICIDS INI SILK GLANDS OF SILKWORM VARIETIES DIFFERING 
BY THEIR PRODUCTIVITY. Izv. Akad. Nauli turltmen. SSR, Ser, Biol. 1 (1965) 70-74. (In Russian) 

llie relation was followed between liie silk gland size, its nucleic acid content, and silk productivity 
in liiree silkworm ( Bombyx mori ) varieties. During the last larval instar the silk gland weight in¬ 
creased 5-17-fold without changes in the cell iinmbet, The concentration of DNA decreased, but 
its amount per cell increased. Labelled thymidine incorporated intensively into DNA of the silk 
glands. The glands contained a high concentration of RNA and its amount per cell increased duting 
the last instar. A linear dependence was found between the amount of RNA per cell and silk 
productivity. (CA 63;1965,2160f) 


132 Kuliyev, P.,Zbarskii, LB., Ramenskaya, G.P., Samarina, O.P, RNA (RIBONUCLEIC ACID) 
BIOSYNTHESIS IN THE SILK GLAND OF THE SILKWORM, Biokliimiya 3 (1964) 470"76. 

(In Russian). English Translation; Biochemistry 29,3 (1964) 407-12, 

Intensive synthesis of RNA takes place only In the Lst half of the ,5th instar and is accomplished 
substantially before the beginning of the synthesis of active fibroin. RNA remains comparatively 
stable in the period of active fibroin synthesis; slight Incorporation of adenine is evidently not 
related to the synthesis of new molecules on the RNA template and can be explained better by the 
exchange of end nucleotides of soluble RNA and a non-specific radioactivity background, Investi¬ 
gation of adenine-'\l incorporation by radiography showed that primary incorporation in the period 
of RNA synthesis takes place in nucleus structures, where evidently the RNA synthesis is localized. 
Fractionation of the gland by heat processing with phenol yielded fractions with higher metabolic 
activities. Contrary to maminalian tissues, specific activity of these fractions kept increasing 
for a leng time. in the form of NajH^PO^ and adenine-8-‘t, with specific activity 5 mCi/mg, 
were introduced into silkworms in vivo, or were incubated with gland in vitro, Adenine-8-i‘*C 
in doses from 0.3 to 3 roCi/g was used in the auioiadiograpliic pan of the work. (Ca 61;1964,6095a) 

133 Lara, F.J.S., Lopes, C.R.. Foresii, L. SEDIMENTATION CHARACTERISTICS OF RAPIDLY 
LABELED RNA FROM THE SALIVARY gland CELLS OF Rhynchosciara anselae. LifeSci, 4 

6 (1965) ,579-82, 

Sedimentation studies of RNA from salivary glands of R. aneelae larvae show four distinct absorption 
peaks corresponding to particles with sedimentation constants of 45S, 28S, IBS, and 4S, The in- 
corporation of uridine-2H Into RNA in vivo was greatest in the heavier fractions; this incorporation 
was inhibited by pretteatment with actinomycin D. (CA 63:1965,2034c) 

134 Leach, W,M, SOME FACTORS INFLUENCING THE UTILIZATION OF TRITIATED THYMIDINE 

IN GRASSHOPPER EMBRYOS. Piss. Abstr , 2611965) 1232. 

The following were examined in neuroblasts of the grasshopper Chortophaga viridifasciata (De Geer) 
(1) the thymidine "pool" during mitosis, (2) the effects of excess unlabelled thymidine and of 
5-fluorodeoxyurldine (FUdR) on the "pool" and (3) the effects of unlabelled thymidine and FUdR 
on mitosis. For exposure of neuroblasts, dissected embryos were placed in culture medium 
containing’H-thymidine (®HTdR), ’H-uridine (^HU), unlabelled thymidine, FUdR, or combinations 
of these compounds. Neuroblasts were examined in hanging drop cultures with bright field micro¬ 
scopy, Uptake of radioactivity was assayed either with autoradiograms or with a windowiess Geiger 
tube gas flow counter, Retention of ®HTdR and its derivatives, other than DNA, was less in neuro- 
blasts exposed during prometaphase and nietaphase than during prophase or early telophase. No 
dilution of intracellularly retained ^HTdR was produced by exposure to excess unlabelled thymidine 
with the expertmental conditions employed. Conversion of ®HU derivatives to precursors utilized 
in the synthesis of an RNase resistant material is reduced by the presence of FUdR, The reduction 
of cold acid soluble ^HTdR in the presence of FUdR may be ascribed to the proportionally greater 
intracellular availability of^HTdR than of the thymidine derivatives synthesized in vivo., Incorpora¬ 
tion of^ HTdR into DNA, however, is neatly negligible in the presence of FUdR, Both excess 
thymidine and FUdR affect the neuroblast cell cycle during DNA synthesis. Incorporation of 3HTdR 
into DNA is negligible in neuroblasts blocked in middle telophase. The mitotic ratio of neuroblasts 
exposed continuously to FUdR is reduced by about 4 h of exposure. Continuous exposure to FUdR 
either blocks or retards neutoblasts in a stage which appears to be interphase. Posttteatment^with 
thymidine does not restore the normal mitotic rate, Nucleoli in neuroblascs exposed to either excess 
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glucose was caiabolized by these alternative routes was influenced by numerous variables, for 
example, site of injection of labelled glucose, sex. species, stage of development, and 0, tension. 

Lu, C.-H„ Ku, C.-J., Wang, P.-Y., Chu, Y.-S. METABOLISM OF RIBONUCLBIC ACID (RNA) 

IN THE SILK GLAND OF Sarnia rtcini , K'o Hsueh T'ang Pao (Scientia) 4 (1964) 340-2, (In Chinese) 

®P (SpCi) was injected into the back of the 5th -stage silkworm. Silk glands were isolated at 
0.5, 1, and 2 h after injection, macerated, and centrifuged; the supernatant was then extracted , 
with Sty/a aqueous PhOH to give phenol-soluble RNA (I), In the aqueous phase, HNA soluble in 
EtjO+BM NaCl was called low-mol.wt, RNA (U), and the precipitate was hlgh-mol.wt. RNA (HI). 
Radioactivity in RNA was highest in II, lowest in 1. Total RNA-P (mg/gland) from the 1st- to 6th"d 
was; 39,02, 162.00, 400,64, 711,00, 378,84, and 271.74. The percent of I increased, 01 decreased, 
and H stayed constant during the 3rd-to 6th-d, Base composition in RNA as determined by electro¬ 
phoresis and paper chromatography showed both II and 10 to be standard G-C types, with (guanine + 
cyto5ine)/(adenine + uracil) ratio 1.51 and 1,31, respectively. But I has a base ratio of 1.08, attd 
that of silk gland is 0.64. The activity of RNA was determined by radioactivity measurement after 
incubating glands in Robinson medium containing glycine-‘^C at 30“ for 60 min and interrupting 
the reaction with 0.7N HCIO^. I had a distinct effect in protein formation, II was slightly active, 
and in was inactive. l and Iltogether were more active than each alone, and the combination of 
all tliree was mote effective than J and II, The sensitivity of gland to ribonucleasc was variable, 
but less sensitive in later developing stages. The presence of I in silk-protein fotmation is essential. 
Us probably the RNA In the cliromosorae. (CA 61;1964,13666b) 


Lu, Ku, C,-J., Wang, P.-Y,, Chu, Y.-S. 
OF SILKWORM ( Attacus ricini ). Sliih Yen Sheng Wu 
300-10. (In Chinese) 


RIBONUCLEIC ACID IN THE SILK GLAND 
Hsueh Pao (Acta Biol, exp.sin.) 9,3 (1964) 


A, riciniat 5th instar were employed. N^H®P 04 was introduced into the body cavity. Various , 
types of RNA of the posterior silk gland were isolated with phenol and Na dodecyl sulphate, and 
iheir specific radioactivities were measured, The nucleotide compositions of RNA and DNA were 
analysed by paper electrophoresis and column chromatography. When the effect of RNA was 
studied, RNA was added to Robinson's buffeted medium in which the silk glands were incubated in 
the presence of glycineand the incorporation rate into silk protein was compared with that 
in the absence of added RNA, Therewere foundthreetypesofRNAintheposteriorsilkglandsjhigh- 
mol.wt. RNA (H-RNA), low-mol.wt. RNA (L-RNA), and phenol nofliberated RNA (P-RNA). The 
relative amount of each varied with growth of the silk gland, At the first few days of 5th instar 
' H-RNA was the most abundant but decreased abruptly after 4th day.: L-RNA changed slightly in per¬ 
centage, while P-RNA was the least in amount at beginning, then increased with growth of the worm 
and finally almost dominated at the later stage, when fibroin synthesis became the most active. When 
“P was injected, it Incorporated into RNA with highest efficiency at 4th day of 5th instar, P-RNA appeared 
the most metaboUcally active. After 4th day of the 6th instat, total RNA in the silk gland was rapidly 
decreased and the incorporation of ®P was also reduced. L-RNA and H-RNA are typically guanine- 
cytosine type, with a (guanine+cytosine)/(adenine + uridine) ratio of 1,51 and 1.81,respectively, 

However, P-RNA has a different composition which tends to approach that of DNA with decreased 
guanine and cytosine, dnd increased adenine and uridine. P-RNA but not H-RNA stimulated fibroin 
synthesis. Combination of 3 RNAs exerted the highest promoting effect, incorporation of glycine 
, was reduced to less than 40fi) of the control after treatment of the silk glands of 4th day with RNase, , 
but with similar treatment of the silk glands of 6,tli day, the inhibition was only a little more than lOfo, 

The effect of RNase became weaker when P-RNA in the silk gland was higher . Inhibition of fibroin 
synthesis could be partly reversed by addition of P-RNA ormixture of 3 RNAs, p-RNA may contain 
some parts of messenger RNA. (CA 62;1965,6847d) 

,139 Makarov, p,V. j CYTOCHEMIGAL INVESTIGATION OF SILK GLANDS IN Antheraea pemvi , 

Tsitologlya 7,5 fl965) 616-21, (In Russian) 

The silk gland of A. pernyi was studied for the content of nucleic acids, acid and basic proteins, 
and polysaccharides., Autography was carried out after introduction of thymidine-’H, adenine-*^, 
gIyclne-l<:,aiidmetblonine-MC, The nuclei of silk gland cells were rich in DNA and acid proteins, 
deficient in histones. The amount of acid proteins increased in the last period of the caterpillar, 
life. Migration of DNA into the cytoplasm was observed only in the presence of the jaundice virus 
, inthecell. The volume of the cells of the silk gland inbreased at the peak of the synthesis of 
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fibroin no raet imiunc or oysiiue p; foMurh t|„, ..jii, ^ 

acid,s fl'Y.) hni rift, , ' ' , - ™ 

Bbr* ta, 1,0, . 
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in^f!§sfct. J, biol, Chciti. 23!l. 2 (niiM.) r;r.n.u HiliHPM 

Adeoxytiboimdeicacid-ii.ssociatedtil)onuck,i,.:acid has been isolaied from n mM, 

of the proper,res of this RNA are consistent with those postulated for an RNATcr^S'er-'''"' 

m t rn ,c transfer M genetic infortniuioii, Tire ratio of DNA to RNA in the complex was 

that 0 he I NA (equating nrldnie with thymidine) and distinct from ,h,u of ihn microsomal RNA 
01 so in e 1 /, irc,ainiem with rlbonticloase, dc(,ixyril)onuclease, or lii-ni altered the scdimenr-ir' 
.openies of the DNA-RNA complex, 7he II,, ofthcDNA, ho.cvT, wTriy ^ 

) after removal of the RMA with riboauclease.. The RNA associaicd with ill DNA Jf Ord iirfir 
inrvac was M„nd to be mctabolically active as measured by 3^- i„c„rpamtion ^ 
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rn,iu.i«u,,l„ i,, ,,, ,3,,^3,,^ ^• 

modd 2000 aniomaitc recording spectra tmd showed two peaks as expected the 
avrer one occurring in larger yields, Uetermlna.in,. of the sedimentation coemcient however 
gave uimxpected results m terms of the ti.sual -rk.s a„d ~i8,s obtained as values for ihc'rRNA of ' 
other 805 panicles, The values have been cnlculaicd by simuh.ine()usly ruiiiiing sp-iabdicd 
Loi‘ tRNA and determining the relative placement of the 0, D, and flic cprn curve., 

™U-^d«!ra and E. tmii, the oaicuMted values were 2().5S and 12.S, Base .innlv,,es were 
eimimng the yield i.pectropli„,:ometncaliy. Ttepmducible results on ilic total RNA from isoliied 

f "^■’^‘«'^'^A;nnd20.0U,4%C,Ann,ystujr« 

peaks has been performed and .showed dLstiiun differences in base composition . Comparint. the v’llnes 

CheTl«UWtirV'fT^ ' 

for D i i “ “ ‘ I'wever, to those repotted by Mead 

^ 8?S SSSf TT""; in comparison with the rRNA 

of thTn r „ S '’T T 

Of tne parent particles are similar, (From .ibstr.) 

gland,S, VI. RNA 

: W9 Tokyo) BJ, 3 (MS) ■ 

When silkworms (imteus tichii) were fed with it-lak 

“ge, or when the posterior sllkglands of the silkworm (Bomb y x rnori i were incubated during the 








same siage with I, only the nuclear RNA in the sillt glands showed a high radioactivity. In ilie 
later 5ih-instar stage, a fairly active incorporation was observed in the RNA of large particles, 
both in vitro and in vivo. The large particles contained three kinds of RNA; low-mol.wt. fibrous, 
and rlbosomal RNA, with the base ratio of the fibrous type being different from the oilier two. The 
fibrou.s RNA was obtained in the fibrous form, and was eluted with saline similarly to DNA from a 
clitomatogtaphic column containing methylated alburnin.(CA 63il9B5,18842a) 

143 Muckenthaler, F. A, AUTORADIOGRAPHIC STUDY OF NUCLEIC ACID SYNTHESIS DURING 
SPERMATOGENESIS IN THE GRASSHOPPER, Melanoplns differentialis . pjss.Abstr . 25, 4 
(1964) 2673-4. 

Both squash preparations and sections were made of testes at measured time intervals after the 
animals had been injected with SH-labelled ptecutcors of the nucleic acids. Rate of incorporation 
was determined by a study of autoradiograms made with Kodak NTB-2 liquid emulsion. Incorporation 
of thymidine and adenine into DNA and adenine and uridine into RNA was used to determine the 
rate and time of synthesis of the nucleic acids. The length of the spermatogonial cell cycle i.s28h| 
DNA synthesis occupies 12 h of this. These figures are derived from the data on percentages of 
cells in mitotic metaphase which are labelled at different time intervals after injection of tliymidiiie, 
A study of thymidine incorporation into cells In the preraeiotlc and meiotic stages indicates that 
DNA synthesis immediately prior to meiosis precedes the growth period of the spermatocytes and, 
represents final synthesis of DNA in spermatogenesis. Since the spermatogotiial cell cycle is 
approximately 28 h and the number of divisions is seven, these divisions should take about 8-9d. 
Meiosis takes 9-10 d and spermiogenesis 10 d as is indicated by labelling of recognizable .stages 
of meiotic division and mature sperm respectively. The total time for the whole of spermatogenesis 
can then be computed to be approximately 28 d. The labelling pattern Indicates that adenine is 
incorporated into an intermediate precursor of DNA, a low mol. wt, RNA being suggested as the 
most likely possibility. The synthesis of RNA was studied by comparing autoradiograms of uiiuxtractcd 
preparations with those from which the RNA was extracted with ribonuclease. Labelling in the 
nucleus of the apical cell after adenine and uridine incorporation indicates a high rate of RNA 
synthesis in this cell. RNA synthesis in the spermatogonial cells occurs during the entire ceil cycle 
except during the time corresponding to the middle stages of division. Considerable RNA synthesis 
occurs in prophase of meiosis and ceases during diakincsis. Synthesis of RNA then resumes after the 
second meiotic division and continues for a short time in the early .spermatid until condensation of 
cliroroatin occurs. It is concluded that RNA synthesis depends on the physical state of the chtonur 
somes since a consistent pattern in different types of cells shows that it occurs at all times except 
when the chromosomes are In a highly condensed state. (From absir.) 

144 Muckenthaler, F. A. AUTORADIOGRAPHIC STUDY OF NUCLEIC ACID SYNTHE,8I,S DURING 
SPERMATOGENESIS IN THE GRASSHOPPER, Melanoolus differentialis. Fxol roll Pm 3,S.3 
(1964) 531-47. , ' 

For abstract, see ref. 143 , 

146 Mukherjee, A.B, PATTERN OF DNA SYNTHESIS IN MOSQUITO CHROMOSOMES. Bull, eiit , 
SocjJtm. 11,3 (1965) 159. Abstr.102. Presented at the "Annual Meeting of the Entomological 
Society of America, New Orleans, 29 Nov .-,2 Dec. 1965", 

Fourth Instar larvae of Aedes caiaphylla Dyat where treated with thyraidine.-®H (specific activity 
1900 raCl/roM) for 2 h. Chromosome, preparations were made ftom brain tissues following 2,6, 
and 8 h of treatment. Autoradiographs were made using Kodak NTB, emulsion. Ail the ,three 
pairs of chromosomes were heavily labelled indicating synchronous replicatioti of cliromosoirial DNA. 
75711 of the prophase nuclei were labelled (Abstt.) 

146 Mukherjee, A.S.. Be.erraann, W, SYNTHESIS OF RiBONUCLEIC ACID BY THE X’CHROMOSOMES 
OF ProLophila melanogastetAND THE PROBLEM OF DOSAGE COMPENSATION. Nature, Lortd. 207 
..(1965) 786-6, ' ' , , ' , , ” , .. "™" 

Experiments were designed to determine whether.RNA synthesis by the X-chtomosoraes of male and 
female salivary glands operates at recognizably differeiii levels,' and if so, wheiliet it is possible 

to evaluate the results in terms of repressing effect in females or an enhancing effect In males . 

For this purpose, short-puIselabeliingwlth^H-utidihewasused. Thedlssectedsalivaryglandsfrom 


'm'nrt ‘'“iT n '<") were ii.ciiharcd in 9(1 -uridine 

(I C.1) Hi 10 fii of Dwpphija Ruiger for 5 inln, The u.snal procedure, uf siaii inu. squasiuiHi, and 
i-overing with stripping film, etc, wtis followtid. Only chromosomes with similar piiffiiiy p,atterii.s 
were compared. Tiie results showed that at the level of idiroiiiosomal RNA syuiliesis the kiple >' 

< no,m,some in males works with an efficiency dose to that of the two X's in tetnales. ” 11,hi suggests 
that dosage cornpensaiio,, oper.i,cs at the, level of information transfer from DNA ,o RNA, No eon- 
tluiuori can be drawn as to wlieiiier dosage conii)ei,s,iij,:iii is a i,|,e„omenoii involving repression or 
activnttnn, works in the female or in the male. 

147 Niiiili, D Plant, W., ON THE PRE.SEMCE OF 1,»1A IM I.AliVAl, .SALIVARY GLAND NUCLEOLI IN 
,J_. Ce ll liiol .E?, 3 (1905) (ifi'i-fl. 

Fluorewin dyes and isotopic labelling were used to study micleoiar DNA. Isolnied glands „f,nature 
. It l.irvae wmu rnaiDaied in niotlifiiid iiingw with ®il-ihyniidiiic (0000-16 000 pCi/iiiMl at 
a (.iiii(,i.iiir,tiioii uf,) 11 ) /rCi/ml) for !)-2.5 min. Squaslifid and fixed preparations were iii/rined with 
‘>«‘'o';orcciii to faciliiaie gr,iocl plioingrapliic recording. DNAse and RNAst- were used, Ntideolar 
■>'c iiig was oteerved hut the structural rclatlousliip between nnckiuliir 1,)NA and cliromusunial DNA 

IJt O^bC'ltt tj a 

148 Nickkis, R.l),. r.a. x CilROMasOME DNA liliPLlCATlON, DHVEIDI'MIINTAI, .SHIFT 
FliOM SYNCHRONY TO asynchrony. .Seienar, N,y, ..147, 30,11 (1005) 1041-3. 

Male grasshoppcB(Mc^-ni^,lus McrauttiUs) were injected with tliyrnidine-’H and Hie te.stc-s were 
Lia. , St,line y the leulgtai renctiun, squashed, and fadiuaiittigraphs prepared, The X-chroino- 
iome was iiegativdy hctempycnuiie in early speriuatogoiiial t.'dl gciiuriiiions :ind positively 

''doratll‘igra,4iy slniwed tirai this cntidensutiuit 
. m ralleled by a delay m ihc time of DNA replication in the x-diroiriosume relative tn tliai in 

lht'anto.S()iii«i. (CA 02!l9(l,5,i,3,t|ii,]j,) 

^ ■'■HYMIDINE AU COURS PE L’OVOGliNESf: IIT 

DU UbVEICPPEMEWT EMKYONNAIRE CHEZ 1,A DROSOPIIILH, Expl Cei l Res. 33 (Wipi, 2-,- 38 , 

Urn: Fcniftte sErie d'observations a rtionirfi que, dams I'ovogenhse de la Drosuphile. la tiiymidiim 
trtiit., fouriiie p.ar nuectmii, .s'incorpure dams I'ADN nudfairc rnais aussi dans dess siineiures 
cytoplasnuciiim doiii le,s unes son, .sendblcs h la riboundEase, landis quo d'amres ,soi„ dfurnites 
P r a dcsoxynljffliudfasc:, Uii jtmr aprl-s I'injeetion. I'lniensiif des ni.iiiiiiagcs cyioplasmiqucs 
emporte latgemeut sur celle ties iiiiirtitniges niidEaires,. Ccs preinitTcs obscrv,iili)us ii'ont pu 
9 re retroiivfes an conrs de nombreuses cxpErietices ulk'itieures liiilisaut de,s tliymidines d 'orlgines 
v(, scs „ arqufics par lu tntinrn on pari<C. Dans tons les ,:as, le rrnarquage se lot;aiise *,«ui tldle- 

... 

h iLite de I'ie fr , ^^y'^Plfsiniques marquSes 

i * ^ nivme? 

dCzSre '■ 

de diffErcncM d-mt h . I'li's vraiscmblables se reftreh ia pusslbiUte 

• I itonstitntion de tliymidihes tritiScs appartenanth des lotsdiflftcnts. (Rfo,) 

150 Obetlaiider, H., Berry, Krishnakuimirati, A„ .Schneidcrinan H A rma XMn rrwi 

uridine were used, and the techniques r,f injemiop (lOnCi/v and ,5 or i r„ r 7 u 
irtt? tare deauribed. The glands hr burl, rnmh., sitilsizeDirkf k'' ’ 

, e larval pupal transformation. The protliorautc glands of Sarniasyiiihcsized RNA at a liivli ram 

«,4i,h,. llidtlL 
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hormone caused a marked increase in the rate of RNA synthesis. Changes in the rate of RNA 
synthesis were correlated with cytological changes in developing adults and In pupae injected with 
juvenile hormone extract, Prothoracic gland cells were found in adult Sarnia , .Some of tlie cells 
were degenerating while the others appeared inactive. The relationsliip of RNA synthesis to acti* 
cation and secretion, and the significance and contro! of DNA syutliesks in the prothoracic glands are 
considered. Preliminary work on protein synthesis In the glands and their activation in vitro i,s 
evaluated. 

Ogoshi, S. FIBROIN SYNTHOSIS IN POSTERIOR SILK GLANDS, VI. METABOLIC CHANGES IN 
RNA DURING THE FIFTH INSTAR. Seikagaku Zasshi (J, Biochem,, Tokyo) 57 (100,5) 209-10. 

By isotopic experiment with orotic-^''c acid incorporation using posterior silk glands at ilie rjth instat 
stage, max. '‘•c incorporation was observed in tlie large particles of tlie niicrosome, fractions. In 
the posterior silk glands at the 5th instat, DNA-like RNA was present, as demon,strated by the 
fractionation in a methylated albumin column, and tlie base composition of liiis particular RNA was 
different from that of ribosomal RNA (CA liBjlQdf), 13744g) 


162 Olivieri, G., Olivieri, A, 
SPERMATOGENESIS IN Drc 


AUTORADIOGRAPHIC STUDY OF NUCLEIC ACID SYNTHESIS DURING 
ophila mclaiiogaster . Mutation Res . 2,4 (1965) .'iOG-SO, 


Tlie incorporation of ^H-urldine and ^H-thymldiiie in thejl, melaiionaster testes was studied auto- 
radiographically. RNA synthesis was observed in spermatogonia and young spermatocytes. At BO min 
after -uridine injection only the nucleus and nucleolus appeared labelled! at 2-4 h post injection 
(p.i,), labelling was also observed in the cytoplasm. At 8 h p. 1, labelling was very heavy in the 
cytoplasm and lighter in the nucleolus, while it disappeared altogether in the nucleus, At 4 d p.i., 
labelling was transmitted to the cytoplasm of spermatids and at 6 d to sperm) it disappeared In the 
final stages of maturation, when these cells were no longer arranged in bundles. In the post-nieiotic 
stages no RNA synthesis was observed. The non-germ line cells showing RNA synthesis weret testis 
coat cells, cyst cells, terminal epithelium cells and .seminal vesicle wall cells. Direct RNA synthesis 
was not observed in nutritive cells. DNA synthesis was observed in spermatogonia as early as 30 min 
after ^H-thymidine injection . By contrast, sil-thymidine labelling in spermatocytes was rarely 
observed, even at 8 h after injection, and then only in the very young spermatocytes. An analysis 
of the data from several other organisms on RNA metabolism in the course of meiosfs has shown 
that RNA synthesis always occurs in the primary spermatocyies; by contrast, RNA synthesis does not 
always occur in post-meiotlc stages and thus does not seem to be an essential step during 
spermiogenesis. (Auih.) 

153 Onodera, K., Komano, T., Kurosawa, S., Yamamoto, K. PRESENCE OF A DIFFERENT SEQUENCE 

IN THE TERMINAL REGION OF GLYCINE-SPECIFIC (TRANSFER RNA). Auric.biol.Chetn 
Tokyo 7 (1965) (193-95. 

The title RNA (I) was isolated from the posterior silk gland of Bombyx morl . I and nlycyl-tllNA 
Synthetase were Incubated with uniformly labelled L-‘‘‘C-glyciiic in a suita"ble~medluni ■ The 
separated product was digested with RNasc, the digest chromatographed on DEAE-cdlulose, 
and eluted with the linear gradient 0,01-0,6 M HCOONH,, at pH C„5, Counts of eliiate fractions 
showed two radioactive peaks (0, lU) issuing, respectively, at 0,025 and 0.03,5 M, Initially and 
on rerun with 0.01-0,04 M gradient, bn high-voltage paper electrophoresis, jll moved ahead 
of lii u.v, absorptions andsoanner peaks approximately coincided, j has a heterogeneous nucleotide 
sequence between the terminal nucleotides and the, first guanylic acid in the chain, (CA dSilOOf), 
10190g) ' ' 

154 .Onodera, K., Komano, T, GLYCINE-SPECIFIC TRANSFER RIBONUCLEIC ACID (t-RNA) IN,THE 
POSTERIOR SILK GLAND OF Bombyx morl . Blochim. biophys, Acia 87, 2 09641 338-40, 

(In English) ' , _ 

-labelled amlno aclds and t-RNA prepared from the posterior silk gland of B. moti were studied 
in relation .to the isolation of glycine-specific i-RNA, MC- glycine and HC-aranlne were predomi¬ 
nantly incorporated into ,t-RNA under the conditions investigated, while ‘•‘C-serine,aspartic I'ic- 
acid and glutamic ‘^C-acid were incorporated to a lesser extent, (CA 61:1964, 7422cj 
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Jin I.RLNTIAIION, p.UHl of Ceiieiic Comrol of Diffomiitiatiou, Brookhav™ .Symposia in 

Hiol<>dyNo.lM 9]un.l9(if,". 0NL-9:I1(C-,,4), Itakhavcu Natln, mi inb,, Upton, 

on polytene ctirmiosomes obtained fo, cells of different tte,,.:. in the same or different sta« 

■ in cd. 1 he ctu,ini,..ii, i,a„ges occurring during the swelling of certain chronio.s„me renioiis 

>1 

■ n Uiiidliioii,. art discussed. I'he syiuhcses of RNA and DNA are evideiitlvdiscnntliiuoiis 
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Ilia nvin tv 11 ■ fn. ' ^'-Ilf OnitBOIIlC puffs is RNA svnt^^^^ 

with trliwied priH;iirsi)r.s of RNA and DNA, and the significanct- oflh^s'mTTr 

intcr|ihiise tiimiiiosuincs generally is discussed. 

138 Pulling, c, IUBONUKLinNSAURE-.SYNTHESE DER RIESENCHROMOROMEN VON Chironomns temaris 
NA synihesis by ,iu, g,ai„ cliromosnmcs of giiroufflw. Chtoinosoma Ifn l 
(Ill Gcrinaii, wliii English summary) -n ixx. 

Thls^ 

tiructur^IwlUch' 

m. rtJl,H.ufud 111 the revised dirnmsome map. Up to two thirds of these bands appear together at 

y w.t a luidens. The average amount of RNA in simitgly expanded sttuS^l 
Bdll)iaiiHlngs a,idhtgpi,f|5),s grfmteriliaiitliat«fte RNA of the puffed^' 

synihesixed in ,im. ^„.„ridi„e iiiKction showed these bands to he specifllS Sd. 
he Intel as well as the tnetadiroraatic coloration of the toluidine blue stain Is sensitive to RNase. 

A tmilons of the puff pattern, ^ of puffing of a band are 

by differences in lucotpnratlon, A general relaiionsliip exists hetween the rate of synthesis and the 
sia Ufa puff RNA pttxliicttailnrKases with the shte of these structures. The phenomenon of 
puffing shou) therefore be understood, as a mechanism regulating the amomil of RNA produced by 
a locus. Each of ihe tfiree large clirarniMomesi I, II, ami m (including up to DQ active bands each) 
sym les zes as much RNA as one of the two big Ba Ibiaiil rings in full devdopment or as much as 
each of the two nudeoiat organizers. Nucleolar incorporatkin mostly starts from the area attached 
0 the dirorausmne and then exiends to the periphery, This observaiitm supports, the view that the 
,DN A-rlcli poril«iaufthenuciwius, tlie nucleolus organizer proper, arecimcaiid witlulm synthesis 
of the imcleolar RNA. Despite, considerable individual fluiuaiions. (average) uridine Incgrpiaiion 

Increases with time, possibly reflecting changes in the raie of RNA syniliHis. 

.^'^'''^’^ORPIIO.SEHORMONS ECDYSON AlIF DEN, NUCLElNSiiURESTOFF- 
WELML VON C^a LARVEN. (The effect of ecdyion, the hormone of.tneiamorplmsis on 
nut,leic acid irieiabolism in gili^tora larvae), Thesis, NaturwlMenscliaftliche Fakulilii, Ludwig- 

Maxlmlllam-Universiiii. Munich 1963, :lOp, (In German) , 7 


_ 








Existing techniques for isolating nucleic acids were adapted for blowfly (C. eryihrocephala ) tissue 
and the results obtained evaluated critically, incorporation of 32p (from phosphate) in ENA was 
increased from SO-SOfo by eedysone. This effect reached a max, 4-7 h after injection, Data were 
obtained indicating a negative influence of eedysone on the storing of certain .substances, The 
distribution of activity in individual nucleotides is different according to whether eedysone is 
present or not, Results confirm the liypothe.sis of the action mechanism of the hormone according 
to which the genetic material is first activated; subseciuently, in a .second phase, specific nucleic 
acids are produced, 

160 Plaut, W,, Nash, D. LOCALIZED DNA SYNTHESIS IN POLYTENE CHROMOSOMES AND ITS 
IMPLICATIONS, p. 113-35 of "The Role of Chromosomes in Development, Proceedings of the 

23rd Symposium of the Society for the Study of Development and Growth, Amherst, Mass,, June 1904" 
Locke, M., Ed, New York, Academic Press.1964, 290p. 

Incubation of salivary glands of Drosphila melanogaster with ®H-thymidine i.s reported to result 
in labelling of imerband regions, 

161 Pollister, A, W, AN AUTORADIOGRAPHIC STUDY OF RNA SYNTHESIS IN ISOLATED SALIVARY 
GLANDS OF Drosophila hydei . If. INTERFEROMETRIC STUDIES, J. Morp h. HG, 1 (19C5) 89-98, 

Interferometric measurements were made on sections of salivary glands mounted in oils of refractive 
indices 1,410, 1,460, arid 1.500, estimating optical path differences as fringe displacement with a 
Leitz double-beam intetferometet microscope. From these data the mean concentrations 
(in mg/cmVhm) of 5,5 cells of three glands were computed as follows; karyoplasm, 0,027 ± 0,0026; 
cytoplasm, 0.048 i 0.0024; nucleolus, 0.066 ± 0,0041, From these concentrations it was computed, 
according to Maurer and Ptimbsch (Expl Cell Res. 33:1964,8) that the correction factors for four 
micron sections were; karyoplasm, 0.203; cytoplasm, 0,114; nucleolus, 0.083, The reciprocals 
of these fractions (5.0, 8,8, and 12.0) ate the correction factors of Arnold (ibid, 65) by which measured 
silver grain densities on autoradiographs are multiplied to give corrected (i.e.potential) densities. 
(Amh.) 

162 ( 2 ) Ramamuriy, P.S. USER DIE HERKUNFT DER RIBONUICLEINSAURE IN DEN WACHSENDEN ElZELLEN 
DER SKORPIONSFLlEGE Panpjpacommunis (INSECTA, MECOPTERA). (On the origin of the RNA 
in the growing egg cells of Panotpa communis (Insecta, Mecoptera)). Naturwissenschafien 50 
10 (1963) 383-4. — ' 

On the basis of experiments with ’H-uridIne it was possible to demonstrate that the major source of 
RNA-synthesis is the cell-nucleus of the egg-nutrition cells (3 nutrition cells +1 oocyte = .m egg- 
nutrition unit) from which it passes through the nutrition-cell cytoplasm into the oocyte via 

fusotnes. Some RNA is formed by the oocyte nucleus during the later stages of the maturation 

process, while the follicle epithelium in which the egg is embedded Is a third source, (Ba 45- 
16‘4, 35543) 


163 Ramenskaya, G.p, THE INCORPORATION OF URIDINE-SH INTO THE CELLULAR STRUCTURE,S 
OF THE SILK GLAND AND THE EFFECT ON THIS PROCESS OF ACTINOMYCIN D, Tsitologiva 
7, 1 (1965) 88-90. (In Russian) 

Silkworms at 2 and 7 d of the 5th growth cycle received 12.5 y actinoraycin D/worm (approximate 
weight 2 g), and 15 min later, uridineat a dose of 4 pCi/worm. Control worms received the 
uridine -Sfl only. The incorporation of uridine -SH into RNA was studied on sections of the fibroin 
part of the silk gland by the usual staining techniques and autoradiogr,iphy, In the first scries, the 
incorporation of the RNA precursor into the cell nuclei occurred in the control silkworms within 
15 mm after its introduction. After 18 h, the radioactivity in the nucleus decreased and appeared 
in I e cytoplasm^ There was no Incorporation of uridii'ie“3H in, worms receiving actiiiomycin D. 

In the second series, there was no incorporation in either; the test or the comtol silkworms, Thus, 
the synthesis of RNA takes place in the silk gland during the 1st half of the 5ih growth Cycle, when 

u accumulates in the nucleus, Subsequently, the RNA is transferred into the cytoplasm. 

Actinomycln D completely inhibits the synthesis of rnA (CA (j3;196,5,2l66d) 


Ritossa, F.M, BEHAVIOUR OF RNA AND DNA SYNTHESIS AT THE PUFF LEVEL IN SALIVARY 
gland chromosomes of Drosophila . Expl Cell Res . 36,3 (1964) ,515-2,3. 


Syiitlietic activities at the puff level In snlivary gland uhroniosomc.s of'tosopliila huskii were 
0 udted by autoradiographic methods. The analyses were carried out both™ mnrmHy «:currii.g 
^. ^ertma,tally induced pufL AH the puffs i„ this material appear to be slte/of iut:; 

RNA syntheses („g|, incorporation ofafi-uridiiic and 3H-cyiidine, a„ almost complete loss of this 
radioactmty after RN.ise digestion, and a loss of label (^H-cyikline) after puff regressiuu) On 
pulse labcllmg with 3||-thymidine to test DNA synthesis in rhe salivary gland edit some eliromosomd 

disconiituiously labelled e|,romo,soraes are shown to be a plia,se hi DNA dtij.licacion. DNA and RNA 

Sro cmctT'' " iubonuclease on salivary 

t-^LANU CELLS Of Drosophila . Geiictic.s 50 fl9(Ml27!l. 

Rtbonuclease induces up to 40 new puffs in polytene dtromosomes after a ,5 h expmnte of cxcLscd 
glands 111 a solimoii containing the enzyme, only remnants of the imcleolu.s remain after ihi.s 

ITZ'J!' observation;; were 
made, ( 1 ) after rtbonuclease action in vivo, a certain nmoiint of uridine labelling still fcmain.s 

In,tit!'!'; " 7 ““'/‘’“'“'''“'S 'niHih le.ss than wheii riboitudeasc is absent) 

riin?a!r did 

„. ‘ ‘ ^tibamiclease iiibibiis,amino add incorporation into protein .after 

’ “f^u^nmn, Paradoxically. riboat.cIeasc-lnd,K:cd puffs .stained n,etacbrom,aacnlI t.l; 

we ki ow that entry of undine into tlie cell is ntK hindered by ribonuclcase, iberefore we con. I„d. 

UN srtuvAltY GLAND CELLS OF D rosn pli^ Clirorrmsorna jtl, 2 (19(15) 144 -. 51 . 

Third instar larvae of ^ajihila toil were,.sod titroughoui, Ribonnelease was shown to degrade 
dte tmd 0 us 11 , actively metabolizing cells. it does this without inhibiting RNA symliesis mhe 
m and t e nndcolns organizer. DNA synthesis still continues before or ir pitJtmudt, * 

* mmo acid iiicorporiiiioii Is inhibited before the, puffs are lomied, indicating pre-cxistonce f 1 'f , 1 

*'• ZU,3)iTZLlCIlER RNS-SYNTHILSE IN TRYILSIN- 

MAND LTTN RIEEENCHROMOSOMEN VON Cbir« thummi. (bcaltoi! 

synthesis In irypsln-ireatedgiam dm Experienri.a m n finer,, 

')26-7. (in German, with English summary) ^ 

Alter injection of buffered ttypsin into nuclei of salivary gland cells of T. thiimmi the exi,stint; puffs 

p J.' *" 
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same time, Is partkitMy susceptible M trypsin digestion, 

¥#1 „.7s; 

oopl,«,,ia .i,|„ i„., ^ ,i.„ 



of tritiated precursors of nucleic acids and proteins. Fatty bodies isolated from stage III larvae were 
maintained in Case's physiological solution for Diptera (Lockwood, CA 55, 14564c) containing ^1- 
uridine (p, ^H-cytidine (H) or orotic,acid (III) as nucleic acid precursors, orplienylalanine-^H(IV) 

as protein precursor. These substances were added to a concentration of 5 or 10 pCi/ml, and their 
incorporation examined after 10-16 min, 60 min, and 7-8 h when fragments were fixed in Bonin's 
fluid, embedded, and sectioned 6-7 pm thick. The sections were exposed for 7-15 d on plates 
coated with Ilford L4 emulsion as described by Russo-Caia (CA 60, 16255e) and were finally 
stained with methyl greenpyronine. With I, H, and ffl the trophocyte nuclei were faintly marked 
after 15 rain, mote so after 1 h when some cytoplasmic granules were also marked, and strongly 
after 7-8 ii (in some cases completely coveted by granules), the cytoplasm also showing a uniform 
distribution of radioactivity. There was no significant difference in intensity between I, II, and 
in. Incorporation of was ctiiefly in the cytoplasm after 15 min, increasing with time so that 
after 7-8 h marked granules were present in the nuclear area, These results show an active 
metabolism of the RNA synthesized in the nucleus and passed to the cytoplasm in the larval fatty 
body cells and this metabolism is accompanied by protein synthesis, demonstrated by incorporation 
of TV. These materials elaborated in and by the larval fatty bodies serve during metamotpliosls 
for the formation of the imago, (CA 63;1965,6067ac) 

169 Schiff, S.O, RIBONUCLEIC ACID SYNTHESIS IN NEUROBLASTS OF THE GRASSHOPPER 
Chortophaga viridifasciata . Piss, Abstr, 9 (1965) 5459, 

Experiments were designed to study various aspects of RNA synthesis, particularly in relation to the 
mitotic cycle in grasshopper neutoblasts. Living cells were observed in hanging drop preparations, 
and part of these were carefully mapped as to their location in the embryo, so that they could be 
reidentified in fixed and stained sections. In this way the progress of individual cells through 
mitotic stages could be ascertained with precision, and the effects of exposure to a labelled 
riboside observed. Autoradiography was employed, using ^H-utidine as a precursor of RNA, 
and the distribution and density of silver grains in emulsion over cells was studied, Analysis 
of 763 cells lead to the following conclusions; (1) ^H-iiridine is incorporated into RNA molecules 
which are extractable by RNase digestion; (2) RNA synthesis begins in middle telophase, 9 min 
after appearance of nucleoli, and continues to approximately the middle part of middle prophase; 

(3) RNA synthesis begins simultaneously in chromosomes and nucleoli, and nuclear RNA synthesis 
precedes the appearance of label in the cytoplasm; (4) during those stages in which nuclear RNA 
synthesis takes place, most of the cellular label is associated with chromosomes and nucleoli; 

(5) the structures most densely labelled ate the nucleoli; (6) cytoplasmic labelling is observed 
only in cells fixed in very late prophase, mid-mitotic stages, and early telophase, after 40 or 
more min of exposure to ^H-uridlne; (7) label moves from nucleus to cytoplasm beginning in 
very late prophase, and some of it probably returns to the nucleus during middle telophase; 

(8) from middle to late anaphase most of the cytoplasmic label lies in the spindle between 
separating chromosomes; (9) the grain density over cells, which reflects the amount of ^H- 
uridine incorporated, is decreased by increasing the tonicity of the culture medium, (DA) 

170 SchiH, S. 0. RIBONUCLEIC ACID SYNTHESIS IN NEUROBLASTS OF Chottophaga viridifasciata 
(De Geer), AS DETERMINED BY OBSERVATIONS OF INDIVIDUAL CELLS IN THE MITOTIC CYCLE 
ExplCell Res , 40,2 (19651264-76. 

All embryos except controls were exposed to 40 pCi/ml of 3H-uridine with a specific activity of 
2.77 Ci/mM. Embryos were incubated at 38'C in hanging drops for 10-40 min in medium containing 
H-uridine, and fixed immediately. Analysis of 783 mapped and unmapped neuxoblasts leads to 
the following conclusions; ®H-uridine is incorporated into RNA molecules which are extractable 
by RNase digestion. RNA synthesis begins in the middle of middle telophase, 9 min after appearance 
of nucleoli, and continues to approximately the middle part of middle prophase. RNA synthesis 
begins siraultatieomly in chromosomes and nucleoli, and nuclear RNA synthesis precedes the ap¬ 
pearance of label in the cytoplasm, During those stages in which nuclear RNA synthesis takes 

place , most of the cellular label is associated with chromosomes and nucleoli, The nucleoli 
are the most densely labelled structures in the neuroblast. Cytoplasmic labelling is prominent 
only in cells fixed in very late prophase and mid-mitotic stages, after an exposure to ’ll-utldine 
of more than 20 mm. The uptake of SH-uiidlne is decreased by Incubating neuioblasts in hypertonic 
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study showed four peaks, wiiich failed to coincide with tlie specttophotometric peaks. The period 
of max, synthesis of fibroin coincides with the period of almost total lack of RNA synthesis by the 
organism, Rapidly-tagged RNA exists mainly at the start of the fifth period of development, i.c. 
during the synthesis of most of RNA, This indicates that this form of RNA is not the short-lived 
messenger RNA but a precursor of the stable RNA which accumulates in the cells during this growth 
period (CA 61; 1964, lOlOd) 

176 Snafranski, P., Lutowicz, ]., Puzynska, L. THE RIBONUCLEIC ACID FROM THE SILK GLAND 

OF THE SILKWORM AND THE AMINO ACID CODE. Acta biochiin, poI , 11,1 (1964) 71-81, 
(Polish summary) ~ 

”P-labelled RNA was isolated by the phenol method; from ECTEOLA-celluldse column three and 
two fractions of RNA were obtained from the posterior and the middle part of the gland, respec¬ 
tively. The nucleotide composition of each fraction was compared with the composition of 
mUNA calculated from the amino acid content of silk protein by doublet, triplet and mixed 
codes. The composition of mRNA for sericin (doublet code) is .similar to that of RNA from the 
middle part of the gland. In a cell-free preparation from E.c^, RNA from the middle part 
stimulated the incorporation into protein of the'^lu-Iabelled amino acids specific for sericin, i.e. 
serine, glycine and glutamic aoid,(Aiith.) 

177 Taylor, J, H., DISTRIBUTION OF TRITIUM-UBELED DNA AMONG CHROMOSOMES DURING 

MEIOSIS, I, SPERMATOGENESIS IN THE GRASSHOPPER. J, Cell Biol, 25, 2, Pt,2 (19651 

-' ^ 

Thymidine-H^ of high specific activity was used to study the distribution of labelled chromatids 
during meiotic divisions in spermatocytes of Romalea micropiera (Beauvoir), a specie,s of grass¬ 
hopper ( Ofthoptera ), The distribution is regularly semiconservative as has been shown previously 
for mitosis, i. e,, all chromatids are labelled after incorporation of thyniidine-IH into DNA at 
ptemeiotic interphase, If incorporation occurs at the interphase preceding this one, the cliromo- 
somes arrive at meiotic divisions with the equivalent of one chromatid of each homologue labelled. 
Chromatid exchanges occur at a frequency which is very nearly that predicted on the assumption 
that each chiasma represents an exchange between homologous chromatids. However, the exchanges 

are randomly distributed among chromosomes in a size group, whereas chiasmata are not, A 

quantnative analysis of the frequency and pattern of exchanges indicates that most of these result 
rom breakage and reciprocal exchange between homologous chromatids. Sister chromatid exchanges 
are much less frequent and may be limited to premeiotic stages .(Essentially auth,) 

178 Urbani, E., Russo-Caia, S. CYTOCHEMICAL AND AUTORADIOGRAPHIC OBSERVATION OF 

NUCLEIC ACID METABOLISM IN THE OOGENESIS OF Dytiscnsmarginaiis, Rend. Tst. .Scf 

UwCam^ -— 

Ovary slices of D. margte were fixed with EtOH, mounted with gelatin, dehydrated with 

increasing concentrations of Eton, and placed 2 h in concentrated solutions of M 

undine, or phenylalanine. Emulsions, were added and developed. Cytochemical determinations 
were made by fluorescent microscopy, Thyraidine-HL, thymidine-MC, uridine-«, and 
phenylalanine- H were injected at different times to study nucleic acid metabolism. A 

Ilthercwa ®f^‘=f>™osomal body which is included only 

rh incorporation,of uridine-’H revealed 

that while ribonncleic acid metabolism was simultaneous in all nurse cells, DNA synNiS 

occurred at different rates in each cell, (CA 61; 1964,8676f) , ^ 

VITELLOGENKIS INTRANSFER OF DNA, RNA. AND,PROTEIN DURING 
VITELLOGENESIS IN R1^8£Otos (HEMIPTERA). Biol, Bull, 125 (1964) 556-75. 

>i>‘> w* i.,he 

poration of3H-labeiid.a ^ autoradiographic loeallzation of sites of incor-, 

3H-thvmw no J was analysed by injection 
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See also: 


16 The effect of tritiated thymidine and gamma irradiation on the mortality of adult Dr osophila 
melanogaster , (Kent, E,, 1965) 

19 Some physiochemiciil indexes of gaseous exchange in the housefly Mtisca doniestic a and of 
DNA nucleotide composition of first-generation larvae, following internal B-irrudiation iiy 
phosphorus-32. (Kharlamov, V.P,, 1964) 

22 Mutagenic effect on mature Drosophila spermatozoa of ^’P incorporated into DNA, (Lee, W.R, 
et al,, 1965) 

23 The mutagenic effect of tritiated uridine in Drosophila spermatocytes, (Olivieri, G,, 

Olivieri, A,, 1965) 

56 Structure and function of interphase chromosomes. (Beermann, W., 1965) 

57 Cytoplasmic synthesis of nuclear liistone during spermiogenesis in tlie grasshopper 
Chottophaga viridifasciara (de Geer). (Bloch, D. P,, Brack, S,D,, 1964) 

61 Actinomycin and puromycin; effects on sequential gene activation by eedysone, 

(Clever. LI., 1964) 

82 Autoradiographic study of protein-producing cells. (Makarov, P. V. , 1965) 

94 Aspects of amino acid and nucleic acid metabolism in the larva of the blowfly, Callipliota 
eryhrocephala . (Price, G.M., 1965) 

97 Experimental activation of specific loci in polytene chromosomes of Drosophila, 

(Ritossa, F.M., 1964) 

103 Action of eedysone on RNA and protein metabolism in the blowfly, Callipliota etythtocephala. 
(Sekeris, C.E., 196f3) 

104 Induction of dopa-decaiboxylase activity by insect messenger RNA in an in vitro amino 
acid incorporating system from rat liver, (Sekeris, C.E,, Lang, N., 1964) 

228 Giant chromosomes, (Beermann, W,, 1962) 

229 Hormone-controlled gene activity in the giant chromosomes of Actlcotopus luoidus, 

(Panitz, R,, 1964) 

230 Salivary gland function and chromosomal puffing patterns in Drosophila hydei, 

(Berendes, H. D., 1965) 

231 Cytological and autoradiographic studies in Sciara copropliila salivary gland chromosomes, 
(Gabrusewycz-Garcia, N,, 1964) 

232 Studies of nuclear RNA In the salivary gland of Sciara coprophila, (Gahrusewvcz-Garcia. N,. 
1965) 

233 Electron microscope autoradiography of the nucleolus of insect salivary gland cells, 

(Jacob, J, , Sirlin, J.L,, 1964) 

236 Molt and iutetmolt activities in the epidermal cells of an insect. (Locke, M. et al„ 196,5 

237 Incorporation of labelled thymidine Into the silk gland of the silkworm, (Ak.ii, H,, 

KobayashI, M,, 1965) 

238 Effect of the molting hormone on the synthesis of nucleic acids in the iniaginal disks of 
Callipliora etythrocephaia. (Detreur, P,, 1965) 

239 Autoradiographic investigations on the function of the egg follicles and the nurse cells 
during yolk formation and protein synthesis in the fly ovaty. (Bier, K,, 1963) 

241 Mitotic activity in the hemocytes of Oncopeltus fasciatus (Dali), fFelt. D.. O'Connor. 

G.M., Jr., 1965) ^ 

520 Cell stages refractory to thymidine incorporation induced by x-rays, (McGrath.R.A. et al. 

1965) " 

522 Effects of radiation on the synthesis of nucleic acids in polytene chtomosomes, (Pavan, C, 

Basile, R, , 1963) 

523 Localization of DNA complementary to rlbosomal RNA in the nucleolus organizer region of 
^sophila melanogaster . (Ritossa. F.M. ■ Suiepeiman, s., iflum 

568 i prosophila Cytology and genetics. (Oak Ridge National Laboratory, 1964) 
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radioactivity, and nature of phospholipid, The results indicated that during post-ernbryonlc develop' 
ment oHh regina, no carnitine was incorporated into the phospholipids. They also provided definite 
proof that B-methylchoiine, Incorporated into the phospholipids, was derived from y-biityrobetaine 
in the larval diet. (CA 61:1964, t!088h) 

190 Bade, M. L, BIOSYNTHESIS OF FATTY ACIDS IN THE liOACH Eurycotis floridana. J, In,sect 
Physiol . 10, 2 (1964)333-41, 

After ingestion of [1-‘‘'C] acetate, fatty acids of the roach, E. floridana show a labelling partem 
consistent with biosynthesis by condensation of units. Oleic .icid is efficiently synthesized by 
direct conversion of stearic acid. Synthesis of a Cm dienoic acid may occur at a very low rate. 

Oleic acid constitutes about half of the total fatty acid content, and palmitic is the most abundant 
saturated acid. There is only a trace of fatty acids of chain length greater than Cui arachidonic 
acid is entirely absent, (Aiith,) 

191 Bridges, R. G., Ricketts, J, INCORPORATION OF N-METHYI.AMINOETHANOL AND N-DIMETHYL- 
AMINOETHANOL INTO THE PHOSPHOLIPIDS OF THE HOUSEFLY, Musca domestica, liochem, J. 

3 (1965) 41P. -- 

In the present experiments, larvae allowed to develop on a medium containing no added choline 
grew mote slowly than when choline was present. The phosptiolipids of such larvae contained little 
phosphatidylcholine (l-E"/) of total lipid phosphorus compared with l4-18'5'o found in larvae fed on n 
choline-containing medium) and the phosphatidylethanolamine content increased correspondingly. 
Larvae fed on diets containing MAE or DMAE in place of choline contained an amount of phosphatidyl 
choline similar to that found in larvae grown in the absence of choline. Also, when larvae were fed 
on a choline-free medium to which [*'*Cj}L"serine had been added, no significant amount of 
'^C-radioactivity was associated with the lipid-bound choline although labelling of ethanolamlne had 
occurred, These findings suggest that house fly larvae ate unable to synthesize choline from 
ethanolamine in a manner similar to that which has been demonstrated in rat liver (by Bremer et al., 
in Biochim. biophys, Acta 43; 1960,477). Changes in the percentage distribution of the bases 
incorporated into the phospholipid fraction of the larvae fed on diets containing various ccirnbiriati(iii.s 
of ethanolamine, MAE, DMAE and choline suggest that competition can occur between ethanolamine 
and MAE as a substrate for the enzyme system synthesizing phosphatidylethanolamine. A similar 
competition occurs between DMAE and choline for the enzyme system involved in lecithin synthesi,?, 
There also appears to be an inverse relationship between the amounts of phosphatidyl-MAE and 
phosphatidylcholine synthesized. 

192 Chino, H., Gilbert, L, I. DIGLYCERIDE RELEASE FROM INSECT FAT BODY; A POSSIBLE MEANS 
OF LIPID TRANSPORT, Science , N.Y. 143 (1964)359-61. 

Following injection of palmitic acid-1- “C (J into Hyalophora cecropia pupae, the specific activity 
of neutral fat (II) in the haemolymph was > Feo- fold that in the fat body. Column chromatogriiphy 
revealed high radioactivity in diglyceride (W) and very low radioactivity in the triglycerides (IV), 
Incorporation of I_ into isolated fat body was very rapid, Wk of labelled 11 being HI, although i"/! 
of total II was jV, The specific activity of the III was almost 200-fold higher than that of the IV, 
suggesting that first fat body incoiporatesj into tU then releases most of III into haemolymph,“A 
1.5 g fat body was incubated with rinsed free of h and incubated with cell-free haemolymph. A 
chromatography of the neutral fat extract of haemolymph revealed rapid release of labelled II! but 
not of labelled ]V. Since a sterol (V) emerges from the column between IH and IV, contaminating 
y was precipitated from the m fractions as the digitonide, All radioactivity remained with III, 
Radioassay of the eluate of a thinlayer chromatogram of the supernate showed almost all activity in 
a spot of mobility identical to known as well as synthetic dipalmltin- «C, Following saponification 
of thesupernate. its chromatographic mobility and almost all radioactivity corresponded to I, Identic,al 

experiments with cecropia adults give similar results except that m release was much greater. Also, 

in M elang es differentialis , is released as in. By polyactylamide-gel electroplioresla of 
haemolymph, at least two distinct proteins of cecropia pupae were found to be lipoproteins, It Was 
demonstrated, following EiOH-Etp release of the lipid moiety from the lipoprotein bands, that a 
major portion of labelled III in haemolymph was In these bands. (CA 60:19(14,11 i04c) 

193 « Clayton, R,B,, Edwards, A. M. A NOVEL BIOLOGICAL DESATURAITON OF THE STEROID 
NUCLEUS: CONVERSION OF CHOLESTANOI. TO A'-CHOLESTENOL IN COCKROACHE.S, Fedil 
Proc, FednAm. Socs exp. Biol , 21 fl 962 v 29 n. Aku. oiu — 


Two species of roaches, Eiityccihs fl^, were reared ascptically on 

.ynthetic diets coiitaiiiuig 0.1% 7a-H»-clKilesianol and fa 00,7)9 4 -'hc cholesterol. At niiiturity 
approx rnataly fa7/« oI the total ■■'ll cuinciu of the tissues was found to be present in A'-chulcstm.l 
A number 0 di fcrent tissues coniaiued ^'H-A'-cholestenol in about the same coucentratioii. Tlie' 
iduiUty of the ll-A-diolestenol was revealed by gas-liquid clironiatograpliy of the sterol uietliyl 
ethers and was coiifirnied by hydrogenation which converted it to eholestanol iitider acidic conditions 
mth a pl;mriiim e.italy5t but left it unchaiigcd under neutral coiuiitioiis in the presence of Haney Nickel, 
-ontrary to the findings ot other workers, using non-sterile machos, no coiivetsioii of »tT;liolesternl 
to any other H-hydroxy sterol could be demonstrated In these experiments. (Abstr.) 

approach to THI; STUDY 

Ob CELl. MEMBRANE .SIRUCTilRE, liiocliciu, J, (hi, 2 (I9(i,i) T/P. 

occur in dtffoten, combinations i„ the different tissues of the inserct, The subcellulat distlifal, 

sh w d different or smul.o' patterns of ineorporation. Muscle, fat, salivary gland, nerve ,j,h 1 mid- 

dlfle milr'IV wifi’ 0- 32M-sucrose and fractionated by 

In ill d' iiuclear, inltochoiulrial, mtcrosoiiial and supcmiataiit fractions, 

RNA si'im’ I'y ’‘"'ilyses of the fractions for DNA, 

on tiut n ‘f|’‘fl "f ‘l>« were cliromatographed 

. he same ratio €:■ || was foiind to be present in the free sterol fraeiiori of .ill .subcellulat 

tissnts. Ih . ratios ol the individual sterols or all the various particulate fractions, were essentially 
“em 

om 2 li "’’it ’’f membrane structure which Is 

19S(t) Clayton R B,, Edwartis, A.M. CONVERSION 0|i 5crCHOLESTAN-He-dl. TO A’-;i«-CHOLESTFN- 
36-01, IN COt-KROACHES, J . hiol, Chem . 238 (19113) 196(1-72. 

In the course of the isolation and analysis „f s,erois ,i,c following siib.staticc,s were used in studies on 

ISW waif«hcleatam,l-7a-^fl, choIestanoMlHil, cholestanoI-4-‘t. 
^ ‘'lm'«stcml-4-'t.cliolcsrerol-7tt-a|l. cholesterol-76-3 h, A'-cholcstenoI- 
t, oa-chi.)k:r,taiiK-:iB.7«-(lioI-7J:)-3|!, «nd fffl-cholestaiie'-3B,76-diol-7a-’'i!, The conversion 
0 Imlestanol to A-diolestcnol was detnonstoned. The transformation involves the loss of the fl- 

f f ? Zl‘f'"’'1 ‘I'fl-^-e as intermedia- 

tes in the pme ,s,.. ihc cniivemoii takes place slowly and apparently irreversibly in the Infact animal 

tissiiM^ Tills l"' fCTneentrations tlitouglioiit the body 
f M "S'*' l<"“wledge of other biological desatuta- 

uf tlie steroid niideiis. and some ohservations concerning its probable site of occurrence in tlie 

H«t,and its possible physiohiglcaLh^^^^^ 

“ nr™;;™®,’' "■ 'i 7"! <’f 'Wn-S IN THE TISSUES OF 

Jl'i’VhFim. 'r®—. 

■ 1 . Abstr, 104,1, Ircseiiuul at the '4Kth Annual Meeting, Chicago, 12-17 Apr, i 9 ( 14 ", 

The roach, |, llotkla was reared on a diet containing minimal cliolcsterol'-Mc (0, (111,%) and 

II f Sr ml 11" , '"f '‘T*were separated, by differential ceiitrifugatloh: 

Ii (1 I (. car, mltuchondnal, micro,sornal and soluble fractions, The distribution of ‘t and ^il In 

, e ter fled ajid non-estcri fled sterols and mote polar steroids, between the viirloiis snbcellnhir fractions 
MS determined. The dlstribntion of between eholestanol and A'-cholestenol (a metabolite of 
eholestanol) was also deternilned. Must of the free sterol was found in the particulate cell fractions 
and the ratios of the diflerciit free sterols were closely similar in both mitochondria and mlcmsornes' 

iiZ r I''"’" «P«a'l"8 Ptilt I'f membrane structure common to 

roltochundria, endopLismic retlciilnm and cell meriibtanes of ,i given tone, (Abstr.) 
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197 Crone, H. D. PHOSPHOLIPID COMPOSITION OF FLIGHT MUSCLE SARCOSOMIIS FROM THE 
HOUSEFLY, Miisca domestic,! . J, Insect Physiol . 10, 3 (1964) 499-,507, 

The title sarcosomes (flight muscle mitochondria) were examined for lipid (I) .md pliospholipid (II) 
content. The proportions of v.atious compounds (expressed as P as "/o of totaU P) were phosphatidyl- 
ethanolamine 0 69, phosphatid 7 lcholine (IV) 9, polyglycerolphosphatide (V) 6, and alkali-smble 
U 3%, Data are tabulated on the jV and V content of the head, thorax, and'abdomen, as well as the 
distribution ofJV and V between different thorax fractions obtained in the isolation of the sarcosomes. 
Most of the V of the flies occurred in the thorax. The most distinctive feature of sarcosome II 
composition was the low proportion of IV compated with the results for the whole body, Thi5~csult 
was of patticular interest for the flies in which the proportion of iV to ffl in the whole body was much 
reduced in comparison with the proportion found in mammalian extracts. The P of IV in the sarco¬ 
somes attained a higher specific activity than that of the m when sarcosomes were Mated 24 h 
after injecting ^^P as inorganic phosphate., The difference was considerably more marked than that 
found in similarly treated whole flies given »p („ the larval stage, with sarcosomes isolated 8 d after 
emergence. The proportion of jV in sarcosomes appeared to he dependent on the diet. A dietary 
supply of choline increased this proportion in whole adult filed, but milk feeding had no similar effect 
(CA 61:1964,fl091g) 

198 Domtoese, K.A. SOME ASPECTS OF LIPID CATABOLISM IN SATURNIID MOTHS. Diss Abstr 25 

1 (1964) 706. — 

The lole of lipid as an energy source in adult development and flight muscle metabolism in the 
giant American silkworm, Hyalophora cecropia L., was investigated. Extraction of lipid and 
carbohydrate and oxidation of ‘^-labelled, substrates shows that lipid is the available substrate as 
well as the preferred substrate in male flight muscle metabolism. Flight muscle homogenates show 
greater oxidative activity with fatty acids and citric acid cycle intermediates than with glucose and 

glycolytic intermediates. This suggests that carbohydrate pathways ate not prominent in flight 

muscle. The intense utilization of lipid as the fuel of flight in Cecropia moths does not involve 
specialized metabolic pathways but proceeds along pathways commonly found in fatty acid oxidation 
in other organisms. It appears however, that Cecropia flight muscle differs from that of other insects 
in that carbodydrate pathways are not prominent. 

199 Domtoese,. K. A., Gilbert, L. I. . THE ROLE OF LIPID IN ADULT DEVELOPMENT AND FLIGHT 
MUSCLE METABOLISM IN Hyalophora cecropia . J, exp. Biol 41 (1964) 573-90, 

Changes in total lipid and respiratory quotient show that female pupae of H. cecropia begin to 
catabohze lipid eariy in adult development. In males there is a conservation of lipid during adult 
development resulting in the male moth having about three times the lipid content of the female. 

In the adult moth both sexes utilize lipid as the major energy source. Lipid is the available substrate 
as well as the preferred substrate In flight-muscle metabolism in male moths. Data on substrate 
preference were obtained using '^-labelled compounds. Flight-muscle homogenates show greater 
oxidative activity with fatty acids and citric acid cycle intermediates than with glucose or glycolytic 
intermediates, indicating that carbohydrate pathways ate not prominent. A fatty acid oxidizing 
system has been identified in flight muscle which requires ATP, magnesium and a citric acid cycle 

intermediate for optimum activity. Experiments with radiotracers (Na-butyrate-1- “C and 

Na-butyrate-2- ^''C) and metabolic inhibitors reveal that fatty acid oxidation in flight muscle proceeds 

via the citric acid cycle and the cytochrome chain, Active fatty acid activating enzymes are present 

in flight muscle, and fatty acid oxidation in H. cecropia is discussed in relation to vertebrate and 
other invertebrate systems, 

200 Earle, N.W, STEROL UTILIZATION IN THE BOLL WEEVIL. Bull. ent. Soc. Am. 10 . 3 (19641 
164, Abstr. ' " , 

Adult boll weevils, ^honomus grancjis Boheman, required 20 mg of cholesterol per 100 g of diet 
tor sustained egg production and normal longevity. Without sterol in the diet, weevils, laid practically 

no eggs and died withtn two weeks, Radiotracer experiments indicated a high rate of turnover of 
, cholesterol. ■ , . 

SIGNIFICANCE IN LIPID TRANSPORT, J. Insect Physiol , n, 8 (1965) i057-70. : 





'issues from Hyaloplmta 

when triacetin or tributyrin were employed as substrates. These 
e hmques were too insensitive to detect true lipase activity (hydrolysis of long-chain fatty acid 
glycc Id s, A new lipase radioassay using triolein uniformly labelled In tlie carboxyl position and 
mixed with non-radio.active carrier as substrate uncovered lipase activity id the fat body ,ind fllriit 
niuscle of the moth and in the muscle, mldgiit, and fat body of the cockroach, “c-diolcin was 
obtained from emulsified triolein partially hydrolysed by incubation with p,ancre,atic lipase, The , 
hydrolysis of triolein and diolein by certain insect tissues was radioassayed in Tris buffer, pH 7. 2 at 
30 C, the substrate being actually a mixture of labelled glyceride plus iinlabelled glyceride The 
enzyme source w.is the middle layer from a centrifuged homogenate, The digestive lipase exhibited 
dual pH optima while a single pH optimum was found for fat body, The fact that flight-muscle 
lipase hydrolyses diglycerides at a rate 5 times thatof triglycerides suggests that lipid transported 
from the fat body, in the form of protein-bound diglyceride, enters the flight muscle as dlglyceride 
where the lipase makes the fatty acids available for sarcosomal oxidation, 

202 (1) Horning, M.G. p.BOC of "Meeting of the American Chemical Society, 7 Apr, 19,58", 

.. found that m of the label of chole5tetQl-26- "C was lost by enzymic oxidation when die 
sterol was incubated with an acetone powder of larvae of the sawfly, Neodiprioii pratti pratti, but 
lot it le p ysiolngical significance and the nature of the products of this reaction are iinknowii", 
(p,13^of Clayton'S review on the "Utilization of,Sterols by Insects" in J. Lipid Res, 5:1964.3, 

■/ATuaM’/k.*!'■ Shottino, T.J., Thompson, M,J. THEUTILI- 

IN AND FATE OF 8-SlTOSTEROL IN THE LARVA OF THE HOUSEFLY, Musca dnmestlca L, 

J, insect Physiol , n (1965) 251-8. -- 

Using 4l-fl-sit0sterol, gas-liquid chromatographic analysis, and a semi-defined diet with aseptic 
rearing techniques, it was demonstrated that larvae of the house fly. M. domestica, do not dealkylate 
B atosterol to form cholesterol. Furthermore, the major sterol (> 99«« isolated from insects reared In 
tie above manner ori a diet containing pure unlabelled fl-sitosterol (100»/« by GLC) w.ns identified as 
uncliangcd B-sitoMerol. Beta-sitosterol, canipesterol. and cholesterol were also compared in nutrl- 
lona tests m which each of these three sterols served as a sole source of sterol in both the adult and 
arval diets, Octa-sltnsterol was only approximately one-fourth as effective as either cliolesterd or 
canipesterol in supporting larval growtli and development, in addition, only 1.4% of the organisms 
rorn the diet containing fl-sitosterol emerged as adults and these failed to produce vLible ecus 
1 hese results demoustmte conclusively that fl-sitosterol is not converted to cholesterol in the house 
lly and that this sterol will not iulfil in entirety the sterol teqiiirement of this insect. (Audi,) 

204 Laml)remont, E.N. mSTRIBUTlON OF NEWLY SYNTHESIZED HATTY ACIDS TO THE PRINCIPAI 
LIPID FRACTIONS OF THE BOLL WEEVIL, Bnll ent, .Soc, Am . (WM) 164 . 

Fatty acids newly synthesized from injected ‘t-l-acetate ate deposited mainly in the phospholipids 
(f uiiftd adiilte. After the adult feeds, the distribution changes somewhat, .md the neutral glycerides 
incorporate higher amounts of Libelled flitty acid. Incorporation rates appear to correlate closely with 
the predominating lipid fraction. (Abstr,) ^ 

205 Umfcm..,,, H » «KYNTH!SlSUFFJITV4CIOSI»ASEnoi,LTRE«DI»SECTS. C«, 

Biochmti, Physiol , 14, 3 fl!)6,5i 4l9-';!;i -f- 

Both aseptk and non-aseptic .idult boll weevils ( Anthoiiomtis grandis ) synthesize long-chain hitty acids 

foiti injected acetate-1- 1. Equivalunt synthesis rates and patterns of fatty acid labelling also 

were found when acetate-2-«c was the precursor. Most radio,activity was i„ the C, and C, saturated 

)rl ™ some linolonic but no linoleic acid, 

(CA Wi pii, l:),5,59c) 

™ man’wr.rn'!'' '' INTERCONVEIISIONS OF DIETARY FATTY AClllS IN 

THE BOLL WEEVIL, B ull, cut, Soc, Am , 10. ,7 (19641 1 . 64 . Ah«ir 

Boll weevils were reared in sterile larvae diet containing isotoplcally-labelled fatty acids. Gas 
chtomatography and radioassay of the body fat of unfed adults Indicated desaturatloii of stcailc and 
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palmitic to oleic and palnutoleic acids, respectively. The iiiitritiftiially iniportant linuleic acid was 
not formed from either stearic or oleic acid. (Abstr.) 

207 Lambremont, E. N., Stein, C. I,, Bennett, A, ['. .SYNTIIESIS AND MKTAiiOLIC CONVERSION OF 
FATTY ACIDS BY THE LARVAL UOLL WEEVIL. Coiiij), Dloclioill.^I'hysiol. 1(1, a (l.'JOfi) 

Larval Anthonointis grandis synthesized long-chain fatty acids fnmi labelled NaOAc in the larval clie.t. 
Larvae, pupae, and newly moulted unfed adults had an identical lahcillliig paiiurii, Oleic acid 
possessed 60"/i)ofthc incorporated radioactivity. The weevil also desaturatcddietarypalntiticacid and 
stearic acid to palmitoleic acid and oleic acid. Some dietary paliiiitii; acid underwent cliairi eloii* 
g.ation to stearic acid w'hich was desatiirated siibsetiiiently. Dietary oleie acid was not hydrogenated. 
The weevil was unable to fotin llnoleic acid from aeetato and (roiild not corivett closely reliited long- 
chain fatty acids into llnoleic acid. The direct ikesatiiration parliway may be in operation on all 
dietary long-chain fatty acids and on fatty acids synthesized from acetate, (CA (hi; 19fi(i, ;i997e) 

208 Mehendale, H.M,, Hodgson, E. METABOLISM OP CARNITINE IN THE iil.OW bT.Y, I’liortriia reghia, 
Bull, cnt. Sqc, Am . U, B (19G5) 159, Abstr. JOO, Fresenicd at the "Aiimial MeetitigTlflhe ~ 
Entomological Society of America, New Orleans, 29 Nov,-2 Dec, 1905", 

Carnitine labelled with *'‘C in either the methyl groups or tlie carb(i,xyl groiij) lias liocii used to study 
the metabolism of this compound in Phor iiiia larvae, with particular rcfcrtiiHu; ro tlie pntliway leading 
to phosphatidyl B-metliylclioline, The relation between pliospliolipid iinitabolisrn and dietary re¬ 
placements for choline will be discussed. (Abstr.) 

209 Miura, K., Vonk, H.J,, Zandee, D.I,, Hmix, M, W. li. BIOSYNTHESIS f)F l)N,SATURATED AND 
SATURATED FATTY ACIDS IN ASRPTICALLY REARED LARVAE OP Calli|ihota erytliroc epliala, 

Archs int. Physiol, Biocliim . 73,1 (19(15) 65-72, 

Synthesis of fatty acids by blue-bottle larvae was studied by addition of acetate- l-‘t to the food 
of aseptically reared specimens. Labelling of un8atur.ite.d fatty acids was twice as high as that of 
saturated acids. The fatty acid composition of H-d-old larvae, determined by gas-li(|uld chromato¬ 
graphy. showed the major acids to be palmitoleic (]_), 39,8”/,,, oleic (II), 34.and palmitic (HI), 

IS, whereas in 7-d-old specimens the figures were n, 33,4"/), III, 27. Y/i, and I, I’lJ.lr/,; stearic 
was ~3"/« at both ages, (CA 63:1905,10890h) 

210 Monroe, R. E. METABOLISM AND UTILIZATION OP CHOI,ESTIi:iiOI,'4- ‘'t FOR GROWTTI AND 
REPRODUCTION OF ASEI'TICALLY-REARED HOUSE PI, IIS, Miiscn dornestlca 1., Dis.s, ADstr. 25, 

3 (1964) 1539, ...... 

Flies were reared on an aseptic synthetic diet containing eliolesternl-d-'Y: ami the metabolism and 
utilization of this sterol were studied in 2-d- and 4-d-old larvae, pupae, pnparia, in,lie ami female 
adults, eggs oviposited by flies fed a sterol-ftee synthetic diet, and the titiliiteii larval media. The 
larvae accumulated cl)olesterol-4-‘''C at a liiglier rate tlian body weight iiioreased, indicating a strict 
sterol economy and larval storage of sterols. Only a trace of radlnlabelled sterol was found in the puparia. 
The importance of sterol for sustained viable egg production was evident, The majority of the fadlo- 
labelled compounds in the latv,ie and pupae were i'ret; sterols, wliih: lli.l% of the sturcils In the iiia les and 
19.3^1 in the female flies were estcrified, Aftereigliteggoolleotionstliediiiiltsoontaiiiedfewersterol esters 
than at the beginning of egg laying. Free sterols proved important for embryo growth and development, 
while the sterol esters were probably utilized mainly in transport and storage. Tlie free ami esterified 
sterol fractions were mainly composed of a A’'-stetal in tin: larvae, pupae, ami male ami female flies 
with only a trace of A ' "sterol in the pupae and malt! and female flitis, llnwevt'r, during egg 
production the female flies converted neatly Ki/ii of tlieir cliolosteml'd- ‘t." to a A‘''’-,sttJt()l. Tlie 
first two egg collections containedllT/i A"’'Stt;rol5, collectloiis seven anil eiglit neatly 3i)'?) {free 
sterol fraction), The highest concentration in tlie esterified sterol fraction (27,374 was ftiiind in 
collections five and six. The increased conversion of ciii)le 5 tefol-.j" “C to a Zs"'-sterol during pro¬ 
gressive egg collections would indicate that a A"''-sterol played an important role In cmfiryti 
development, Ulttavlolet spectroscopy, gas-liquid chromatography oiiiployiiig tfime different liquid 
phases (SE-llfl, QF-1, and NGS), and revem; isiitopi! dllntlon demunsttaied that tin: A''-s!ero| was 

unchanged cholesterol and the A"’-sterol T-deliydmcholesteml, These slemis were prolMlily used 

strucmrally per se and as precursors for more biologically active motaholltes in the lioint! Ily for 
growth and development and viable egg ptoductiun, (Fmni Dlss. Abstr, 25; 19(14, I.'iH!)) 
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211'^) Pick, T, OVER UE VORMING VAN WAS BIJ DE HONINGBII. (/^ mellife ra L.) (Synthesis of 
wax in the honeybee, ^)is mellito L.). Thesis. Utrecht Rijkniiiversitcit. (Nethetlands). 

Juii. 1962, 6,5p. (In Dutch, with English summary) 

Newly emerged bees were fed, for one or two weeks, on a sugar paste containing either heavy water, 
D-labelled sodiiiin acetate, sodium acetate-1- «C or imiforriily labelled glucose- The various 
lipid fractions were isolated in order to investigate the origin of rhe eomponeiits of the secreted wax. 
Changes in respiratory quotient as a function of age of the iiriagine.s were diitemiincd in order to 
ascertain the onset of wax synthesis, Following feeding with labelled acetate, isol.atal hydrocarbons 
and free wax acids were heavily labelled whereas esters and their constltticnt acids and alcoliols were 
labelled lightly. Heavy water or glueose each gave the same redative lahcilling of the various lipid 
fractions of the wax, Autoradiography .showed oenocytes to be 30"/» more radioactive than fat cells 
after feeding acetate-1- »C. No pronounced di fferences were found after feeding glucose-“c, it is 
proposed that the oenocytes synthesize wax acids and liydrocarhnns from acetate originating from 
glycolysis in fat cells, and that the fet cells themselves syntliesizci the esters as well as the necessary 
acids and alcohols from acetate originating from the glycolysis in these cells. Oenoeyte,s ate suggested 
to t.ake up acetate directly, in contrast to fat cells, 

212 iM, T. SYNTHESIS OF WAX IN THE HlTNEYBEE (Apis mellifera L.). I. Insect Phvsiol. 19 4 

(1964) 563-72. - ' - 

Newly emerged hnrieybee workers wore fed (luring 1 or 2 weeks with sucrose containing cither heavy 
water, sodium acetate with deuterium, sodium acetate-l-‘t, or imiformly labelled glucose-'t, 

The various lipid fractions were isolated in order to investigate the origin of the secreted wax com¬ 
ponents. in feeding acetate with deuterium or »C the isolated hydrocarbons and free wa.x acids wo,re 
heavily labelled, but not the esters or thoit component acid,s and alcohols. Feeding iinifomily labelled 
glucose nr heavy water caused no extreme differences in the labelling of different lipid fractions. 
ILidioactiyity of tlie oenocytes wus 307» higher than that of the fat cells (micro-autoradingtaphic assays) 
after feethng acetate-1- C, but no distinct difference was found alter feeding uniformly labelled 
glucose- C, III order to interpret these facts the oenocytes were a.ssumed to take up directly the 
acetate fed to the animals, but not so tlie fat cells, A proposed hypothesis supposes that oenocyte.s 
synthesize wax acids and hydrocarbons from acetate originating from the glycolysis in the fat cells, 
and that fat cells synthesize the esters as well as their component acids and alcohols from acetate ' 
originating from the glycolysis in these cells, (From autli,) 

213 Schaefer, C.H. FATTY ACI0.S OF THE VIRGINIA PINE SAWFLY, Neodterten priitti Can. 

(n, 9 (1965) 941-4, -^ 

The incorporation into fatty acids of uniformly labelled glucose (12. ll inCiAnM), [i-'tljsodiimi 
acetate (11.4 mCiAiiM) and [2-^t] nievalonatc (1,37 mCi/inM), injected into 4th- and fitli-iiistar 
larvae, is tabulated (Table 3). Glucose incorporation was relatively low, [l-‘t1 acetate relatively 
high, Most of the radioactivity incorporated into tlie total lipids from [2- rnevalonate was lost 
after s,aponiflcatioii, Lipids .lecount for approx. 87. of the wet weight of N. pratti larvae, Fatty 
acids comprise 8(F/„ of the total lipids, Approximately 7.¥/« of the fatty acids are u(isatiir,itcd and 
> 70"/» have 18 carbons, Four unknowns wore characterized as being polyunsaturates of 16 and 
18 carbons, 

214 Schaefer, C,H,. Kaplanls, J, N,, Robbins. W.E, THE RELATIONSHIP OF THE STEROLS OF THE 
VIRGINIA PINE SAWFLY, Ncod iprinn pratti Dyar, TO THO.SE OF TWO HOST FLANT.S, Pimis 

Mill AND F inns Mill, L Insect Ply ioi, 11, 7 (lW(i.'i) lOl.Hl, 

Approximately 0.1</„ of the wet weight of N.££H Latvac is composed <(f sterols i.f which Vlf/v is 

cluilesterol, h"/# is 7-dehydrocltolestetol. 4% is cintipesterol, and 177.0-sitosterol, Tile sterol 
oonapositlon of the foliage of two host plaiiH^ P, virglnlana - 0 -altosteroi (!)»), , 

wmpcsKrol (m, and cholesteruP (< 174 , and P,rigida-0-sltoster(d (9'W«)and campesterol (C"/,), :■ 
The following C-substrates were Injeeiedsl-'t'-sodium acetate (12atl50cpiii//ig). d-'V-nievalonie 
, acW-NlN'-dlbenzylethylencdlamine salt (0000 cpni/jig based on free mevalonic.acid), aiid 
C-unlformly labelled glucose (114791) epm/pg). No larval blosyuthesls of sterols from these sub¬ 
strates was apparent, Thede,tikylatlonflf“H-0-slto5terolto’H*cl«)lesterolby8awllylarvaewa,s 
studied. Data of a gas-llquld nhramatographic analysis of ^H-sterals from Hies fed '^l-S-sltosterol 
and results of an analysis of the ■H-steiols from sawfiies by reverse Isotope dilution with .'ititlientlc 




cholesterol and purification through dibromidc reuryEtulli/atiun are tabulated (Table, W and IV), 

The sawlly dealkylates the pliytosterols to cholestetol and presumably obtains its reciuired cliolesteral 
in this manner, 

215 Sridhara, S., Bhat, J, V. INCORPORATION OF [l-'t] ACETATK INTO THE LIPIDS OF THK. 
SILKWORM Bombyx marl L, BiOchem, J, 1 (1964) lEO-B. 

Silkwotni larvae and pupae have been shown to incorporate ‘t into lipid at ;i liigh rate after the 
injection or ingestion of [1- *'‘C] acetate., The .saponifiable fraction of the lipid rccoveted from 
the insect contained two or more times the radioactivity of the uiisaponinahlt; fraction, The stctol 
fraction did not contain any radioactivity. Most of the radioactivity in tlirs saponifiable fraction was 
present in palmitic acid, stearic acid and oleic acid, and the polyunsaturated acids were non* 
radioactive, The amount of radioactivity incorporated was higher In the male than in the female 
pupae, (Atitli. summary) 

216 Sridhara, S., Bhat, J. V. FURTHER INVESTIGATIONS OF THE INCORFOliATION OP [l-'t]ACETATE 
INTO THE LIPIDS OF THE SILKWORM Bombyx moti L. Biocheiii. J, M, 3 {196,5) 700-4, 

After the Injection of sodium [1-*‘'C]acetate, the highest incorporation ofinto the lipid,s of the 
silkworm was observed after 24 h. The speolfic radioactivity of the palmitic acid fr.iction was greater 
and increased mote rapidly than that of the stearic acid fraction, whicli was consistent wltli the 
precursor product relationship to be expected on the basis of current concepts of fatty acid synthesis 
in vivo. The results indicate the probability of synfliesis of lipid oomporicms in tissues other titan the 
fat body. Fractionation studies indicate considerable differences in the rate of Incotpotatlon of 
[1- “Cjacetate into neutral lipids and phospholipids between larvae and pupae as well as among 
tissues of larvae. The rate of incorporation of [1- acetate remains constant throughout pupal 
development, (Auth.) 


217 Sridhara, S„, Bhat, J. V. INCORPORATION OF MEVALONATE-2-“C INTO THE LIPIDS OF THE 
SILKWORM Bombyx moti . LifeSci . 4,2 (1065) 167-71, 

After administration of mevalonic-2- acid to silkworms, maximum incorporation of radioactivity 
into lipids was 11. Si which occurred at 4 h. Approximately 47"/ii of lipid radioactivity was In a 
saponified fraction,and was unsaponified, Approximately 75“/9 of the ‘t in the saponified fraction 
could be .identified as palmitic, stearic, and oleic acids, while SO-90"/) of the “C in the iinsaponlfled 
fraction was isolated as hydrocarbons (10-Ufa), ubiquinone (14" 17"A), ubichromenol {20-2‘4), .sterols 
(3-4), and highly unsaturated alcohols {M-iiyli,). (CA 62!l965, l,5l29o) 



218 Svoboda, J. A. DEALKYLATION OF H’-ySITOSTEROL IN AMERICAN COCKROACHES AND 
TOBACCO HORNWORMS, Bull, ent, Soe, Am, 11, 3(196.5)1,59. Abstr. 97. Presented at the 
"Annual Meeting of the Entomological Society of America, New Orleans, 29 Nov, -2 Dec, lOGS”. 

The metabolism of ^H-g-sItostetol in the American cockroach .md tobacco hotnworm was investigated. 
The free and ester sterol fractions in certain tissues and organs were exiitnined for the, ptesence of 
*H-0'Sitostetol and its dealkylation product (’H-cholestetol) In an attempt to define the sites and 

possible,transport routes involved in dealkylation, (Abstr.) 

219 Taylor, J. F,, Hodgson, E. THE ORIGIN OF PHO.SPHOLIPID ETHANOlAMINE IN THE BLOWFLY, 
Phormiareaina (Meig,)., J, Insect Physiol, 11 (196,5) 281-5. 


The predominant phospholipids,of P. regina are those ooiitainliig etlianolnmlne, The origin of this 
ethanolamine has been investigated by feeding possible preoiirsors labelled with ‘*C to larv.te raised 
under axenic conditions on a chemically defined diet free of ethanolaroiiio or serlni;. The phosplio- 
lipids were extracted, chromatographed on silicic acid columns, and the nature of the tadlriaotivc 
, fragments in acid,hydrolysates determined. “C'labelled ethimolamlne was Isohawd from the 

phospholipids of larvae raised on media containing 15,0 pCl 1,3"‘'‘c-etliaiiolamine, 4.8 jiCT 
uniform-’ C"3erine; 4,8 pCi uniform-’^C'glyelnei ot 30 jiCI labelled sodium formate, 

220(r) Tiatz,, A. FAT SYNTHESIS IN CELL-FREE PREPARATIONS OF l.OCHST FAT-BODY. p. 8(i*89 of 
Biosynthesis of Lipids, Proceedings of the fsth International Congress of Bineliemlstty, Mo,scow, 
10-16 Aug,, 1961, Vol. 7". Popjdk, G., Ed, Oxford, Petganion Press, 1 !)(; 3 , 


Fat-body tissue from rf and ? migratory locust, Locusta migratotla , (7-14 d after last moult) were 
used as tissue homogenates. They were able to synthesize fatty acids from ‘^C-acetate when 
supplemented with ATP, MgCl 2 , glutathione, KHCOj and malanate. Addition ofCoA (coenzyme A) 
and TPN (triphosphopyrldine nucleotides) further stimulated synthesis. Malonate could not be replaced 
by any intermediate of the glycolytic or Krebs cycle. However, the .addition of some of these 
intermediates in the ptesence of malonate c.iused furtlier stimulation, The best results were obtained 
with a-ketoglutarate, Tabulated data are presented on the components required for fatty acid 
synthesis (Table I), on the composition of glyceride-fatty acids (Table 11), and on the metabolism 
of acetate-1-*^C and of malonate-l-*^C studied In the homogenate, supernatant, .and particles 
(Table III), 


221 Vroman, H. E., Kaplanis, J. N., Robbins, W. E. EFFECT OF ALl.ATECTOMY ON LIPID BIO¬ 
SYNTHESIS AND TURNOVER IN THE FEMALE AMERICAN COCKROACH, Periplaneta americana (L.) 
■I. Insect Physiol , U, 7 (1965) 897-904, 

The control of the corpora allata over lipid biosynthesis and turnover was studied in the American 
cockroach, P, americana (L.), by using l-’Y^-aceute as a precursor, The labelled acetate was 
injected into allatoctomizcd and control roaches and the time-curve of the appearance of label in 
lipid fractious was detemiined. it was found that the greatest effect was in the triglyceride fraction, 
which was more than twice as much per roach in the operated insects, whereas no obvious effect was 
noted on the hydrocarbon fraction, Allatectomy noticeably slowed the turnover of both triglyceride 
and phospholipids. (Auth,) 


222 Vroman, H. E,, Kaplanis, J. N., Robbins, W. E. CHOLESTEROL TURNOVER IN THE AMERICAN 
COCKROACH, Periplaneta americana . J, Lipid Res, b, 3 (19(i4) 418-21, 

Turnover of cholesterol (IJ in P. americana is slow relative to th,it In mammals, as determined by 
feeding h4- In the diet. At least Adi of carcass 1 is exchangeable with dietary I. (CA 61'1964 
7422g) 

223(2) Weaver, N., Law, J. H. HETEROGENEITY OF FATTY ACIDS FROM ROYAL JELLY. Nature. Lend 
188 (1960) 938-9. - 

Sodium acetate-1- •'t and sodium stearate-l-‘*C were fed to worker bees and also included in an 
incubation medium with excised mandibular glands. In both cases considerable radioactivity was 
detected in lipid extracts of the mandibular glands, but the hydroxy fatty acid fraction did not become 
labelled, 

224 Wiens, A. W,, Gilbert, I, I, REGULATION OF COCKROACH FAT-BODY METABOLISM BY THE 
CORPUS CARDIACUM IN VITRO. Science , N.Y. 150 (1965) 01,5-6, 

Incubation In vitro of young, adult, male Leucophaea maderae fat body with extracts of corpora 
catdiaoa or intact corpora cardiaca results in stimulation of oxygen consumption but reduction in 
COj evolved from carbohydrate. The ‘■‘cOj resulting from the oxidation of unlfotmly labelled 
glucose-2''c was only about 70“/o of the controls. In the experiments on oxidation,, the incubation 
medium contained .3 nil of Ringer solution and 2 x 10® cpm of sodium acetate-1- '®.C or sodium 
palmitate-l- *®C. The carbohydrate is preferentially used for trehalose synthesis, and the endogenous 
metabolism of the fat body appears to be supported by increased lipid utiliz,icion. A,hormone from 
, the corpus cardiacum is most likely responsible for these effects .iiid may act at two points, at least, ■ 
• in the glycolytic pathway. 

Sec also; ■ ' ■ 

43-a Biosynthesis of royal jelly fatty acid from sucrose, (Brown, W,K. etal, 1962) 

46 Studies on the inietconvetsion of carbohydrate and fatty acid in llyalophora cecropla, (Chino. H.. 
Gilbert, L.L, 1968)' ., -- 

48 The metabolism of glucose and Its conversion into lQiig-ch,iln fatty adds by the boll weevil, 

: (Lambtemont, E, N., 1965) 

fil Interconvetsion of carbohydrate and fat in the silkworm Bombyx moti L. (Sridhara. S, . 

: ' ,'Bhat,J,V,,1965) ; 

SO The chemistry,Hid physiology of the brain hormone, (KobayasM, M,, 1983) 

,. 5a., 









136, Meetings, Insect biochemistry, (Leveribook, L,, 

246 Intermediaiy metaboli,srn and the insect fat body. (Kilby, n.A., 19(15) 

261 C*''02 production in the boll weevil, Antlionomus grandis, after injection of ^‘‘Ol-aeetati;, 
(Lambremont, E. N., Stein, CM., 1965) 


7, Organic Acids 

225 Brenner-Hohach, 0., Leuthardt, F, ORIGIN OF THE C-2 AND C-8 ATOMS IN URIC ACID IN 
Drosophila melatioRaster . Hclv. cliim. Ac ta 48, .5 (1965) 1147-,51. (In German) 

When D. rnelanoRaster were fed with gliicose-1- '''C and gincose-fi- •‘‘c, more 't was incorporated 
in C-2 anti C-S of uric .acid from gliicase-6- ‘''C. The '^C from .serliiti-::)" ''‘C was also incorporated 
into C'2 and C-S of uric acid. In homogenates of Drosoiiliiln larvae, more ‘‘‘COj came from 
glucose-1- til,in from glucose-G- '‘'C. Thus, glucose was o.'titfined by glycolytic aiui glncn.se 

phosphate shunt pathways in Drosophila . Most of the active formate used to .synthesize purines wii.s 
derived from C-3 of serine. (CA 6,'); lI)fi5,R783f) 

226 Corrigan, J.I, STUDIES IN D-SERINE AND D-2, D-DIAMINIPROI'IONIC ACID IN linmbyx mori. 
Bull, ent. Soc, Am . D, 3(1965) liiO, Abstr, 93, Presented at the "Aiiinial Meetiiijii?the 
Entomological Society of America, New Orleans, 29 Mov.-2 Dec, 19(1.5". 

The origin of D-2, 3-dianiiniproploiiic acid (DAPA) in gastrn-intestinal fltiiil of Bombyx larvae 
and its possible relationship to D-serlne, were investigated. Glucose- ‘'‘c was incorporated by larvae 
into a compound with propertIe,s of l)-DAPA. That tent caterpillars lack both l>seririe and DAPA 
may be pertinent. (Abstr.) 

227 Hitchcock, M,, Smith, J. N. COMPARATIVE DETOXICATION, Kill DETOXICATION OF 
AROMATIC ACIDS IN ARACHNID,S; ARGININE, GLUTAMIC ACID, AND GLUTAMINE 
CONJUGATIONS. Biochern. J . M , 2 (1964) 31)2"400. 

Conjugation of p-nitrobenzoic acid, p-aniiriuboiizciic acid, and benzoic acid- •''C has been studied 
in representatives of tliree arachnid orders, N*-Aroylatginiiie,? were formed in each species. In 
Boo^s, Tegenaria , Ageleiia , and Epeira .iroylglutamic acids were also found. In ITigcnarhi, 

and Pliahingium, N®-aroylglntamiiies were found. (CA 61; fOfM, 13«fi9c) 


8. Antirnet(ibolite,y 

.See; 

134 Some factors influencing the utilization of triti;,itcd thymidine in grasslinppfr embryos, 
(Leach, W.M., 190,5) 


9. Goll. Tissue. Organ 

22S(2) Deermann, W. RIESENCHROMOSOMEN. (Giant cliromnsnrmis), Protoplasmatologia (i(l!)(; 2 ) 

Review. 

229 Panitz, R, HORMUNKONTROI.LIERTE GENA KTI VITA TEN IN DEN RIILSENCIIROMOSOMEN VON 
.fVcticotopiis (Hormone-controlled gene activity in the giant chromosoities of Acrieotopus 

Biiii!!]- ..B (m 197-230. (In German, with English summary) .. • 

In each lobe of the tripartite midge ,saliv,iry gLarid, the chroinosunies sliow ,i cliaraeteristlc pattern of 
pulls. Numerous studies are cited tliroiighoiit In which radlnlsotopesliad been used tcistiidy puffs and puff 
f«rm.iti(in. in the anterior lobe, |Jalhl;ini rings at loci DR-;) and llR-4 mgrla during tile prepnpal stage. 
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Experiments have been performed to (iererminc the cause of tenipnral variation, Transplantation from 
tile larva into the prepupa of A crieotopus or other Diptera inactivate the two puffs as docs cultivation 
in preptipal haernolymph or in larval haernolyniph to which pupa) brain complex has been added. 

There is no effect upon transplantation into other larvae or larval baeinolyrnph. The inactivating 
factor seems to originiite from a part of the ring gland re,sponsible for the production of ecdysorac. 
Temperature as well as hormone concentration influences tlio process. I.oci I/H-lfi tind 11/0-32 also 
undergo alterations in similar experiments. 


230 Bereiules, H. D, SALIVARY Gl.ANl) FUNCTION AND CIIROMOSOMAI, PUFFING PATTEUN.S IN 
Drosophila hydei , Chromosoma 17, 1 (19(15) ;].5-77. 

The relation between a specific cell function and the puffing pattern wtis studied in the salivary gland 
which shows two different types of cell during the late .3rd liistar. An attempt was 
made to elucidate the factors which might be involved in the differentiatinii of these two types of 
cell and the changes in activity or regulation of tlie puffs Involved, The first signs of these differences 
first appear as an increase in the cellular and nuclear volume in the distal cells of the gl.ind. 
starting at 103 li after nviposition. liuhsetiiient changes and probable; secretory function ;ite described, 
Determination of nuclear dianietet and DNA in nuclei of both p.atts of the gland revealed a correlation 
between a patticnlar DNA content and the function of the cell, Disul cells show higher unclear 
diameters than proximal cells after the onset of gtisnule production. The first differences in nuclear 
diameter can be seen at 103 h. The total puffing pattern during late larval and early pupal 
development was studied, details of the tcchnhuies being given (light-, phase- and electron triicm- 
scopy were used). Puffing patterns were determined at several time intcitvids during the 3rd iristar, 
prepupal and early pnp.il stages. Puff activities were determined by comparing the diameter of the 
puffed regions with that of the neighbouring rion-pufl'ed regions, A total number of 148 puffs were 
present during some period of the 3rd iristar, prepupal, and e,irly pupal stages. The activity of 
110 puffs was evaluated during a series of successive time intervals. Changes in tlic puffing pattern 
during pnpariurri formation were compared with those observed during pupiition. Proxim.il and distal 
nnclei differ in the activity level of a number of puffs, but only puff 47 li is restricted in activity to 
the distal tells, This puff become,s active at 119 h and disappears 4 !i before puparlum formation . 
(l.ili h), |<or autoradiography, dissected glands were incubated for 30 rnln in a Ringer solution 
containing lOpCi/ml '’H-uruline (specific activity 1,29 Ci/rnM). An exposure time of 3 woicks was 
required. 


231 Garcia, N, CYTOLOGICAL AND AUTORADIOGRAPHIC STUDIES IN Sciara coprophila 

.SALIVARY GLAND CHROMOSOMES. Chr oinosoma 15, ,3 (1964) 312-44. — ~ 

Morphological and rneUlioUc clianges on tlio salivary chromosomes of S, cojimphjla were followed 
during the later half of the 4tli larval instar. Cymlogieal maps were prepared for five .successive 
stages from raid 4th In,star to the prepupal stage, which summarized the cytological findings and 
were the b,asis for studies on DNA replication,of these chrornosoiries. In tfie antor,adlographic experi¬ 
ments use was made o| Tl-thymidinc as DNA precursor. Marked differences in the relative rate,i of 
uptake of ’ll-thyniidirie of a number of bands in a certain proportion of chromosomes were observed, 
while otliers with uniform incorporation were found more frequently, The period of imiform labelling 
must therefore comprise a greater part of tlie replication cycle than the periods of localizeil labelling. 
To assess the validity and constancy of the observed patterns of unequal incorporation, a semi- 
qiiamitative analysis was carried out, It showed that the bands with localized uptake may be separated 
into two btciad groups, one of them containing the centromere regions and certnin chromosomal 
emls, whicli are presimiahly heteroclirninatic, ilic other most of the puff sites and bulbs. Since late 
replication is cli,aracterlstic of heterochtomatin, bands of the first group (C) were assiiraed tn replicate 
late ill the cycle, pulfs and bulbs to st.irt early, and the period of equal lahcdling to be Intermediate, 
Other iiuetrnediatfi labelling patterns were observed and arc described. It is linowii that in the 
4th Inst.ir Itom two to three DNA replications occur in the salivary gland nuclei, the last of which 
coincides with puffing. .Several stages may be distinguished in the puffing process biased on mtirphology 
and tate,s of Isotope uptake of the puffs, The first sign of puffing is a very high rate of incorporation 
at pulfs, It is maintained througham this last period of DNA synthesis and only declines when all 
other ditorao.sonial regions have ceased to replicate, A pattern of high and exclusive uptake at the 
lieteroclmmiiitic sites (pattern C) was never observed in this.teplicatiom instead puffs are the last 
regions to tcmiiiiate DNA synthesis. The results ate discussed in relatitiii to a,synchr(iii(iiis DNA 
rcipllcatloii, the problem of "metabolic DNA", and the conept of the lietetochmm.itlc state. 
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232 Gabrusewycz-Gatcla, N. STUDIES C)l>' WtICLEAH RNA IN THE SAI.IVAliY GLAND 01' 
coprophilii . J, Cell. Biol . 27, 2 (KKiii) ;)1A-;KIA. Ahstr.EH, Paper preseiitcil at the ".'itli Aiimial 
Meeting of the American Society for Cell Fiiology, 10*12 Mov. liltifi, Pliilatlelpliia", 

Staining techniques (azure A and toliiidinc blue at p! l 4,0) cniiihiiied with ribormclcasc digestion were 
used, as well as autoradiography with ^fl-iiridinc, A strlliiiig diaracteristic nf these nuclei is the 
extensive fluctuation in the rate of RMA synthesis in glands from different larvae, There is also 
variation in the proportion of extrachroraosornal to puff RMA, probably related to metabolic events 
preceding metamorphosis, A typical niiclenlar organizer is present in these miclei, associated with a 
large cluster of rnicrniiiiclenli. This conclusion was readied after examination of sectioned material 
and smear preparations of salivary, midgut, and Malpigliian tiihiilB iiudei. The nucleolar organizer 
was localized in the pruximal hetcrodiromatic end of the X'diiomosonie, In addition, a smaller 
number of micronucledi of identical appearance are produced at many other hands, A careful 
analysis was made to localize tliese bands with respect to their map position, Tilts majority were 
identified with the hctcropycnotic regions which, from a previous study, are linown to be asyn* 
chtonous in their DNA replication. It was also observed that microiiiicleoli .are produced at the DMA 
puffs, a fact previously known, and occasionally at bulbs. As yet we have no direct information on 
the functional significance and the interrelations of these different RNA-cont;iiiiitig structures, (Prom 
abstr.) 

233 Jacob, J,, Sirlin, J, L. ELECTR(3N MICROSCOPE AtJTORADlOGRAPHY OF THE NUCI.EOLIIS OP 
INSECT SALIVARY GLAND CELL.S. Nature , Lond, ^12 (HIM) il22-2!i. 

Larval salivary glands of the ohironomld Stnittia were incubated in vitro for 20*25 min in Morgan, 
Morton and Parker's Medium 199 supplemented with “ll-utldiiie at 00 pCl/cc (specific .activity 
3 ,0 Ci/mM). After incubation the glands were fixed in cold 1% OSO 4 buffered with veronal acetate 
and embedded in methacrylate raixtute. Pale gold sections were mounted on grids (Formvar on 
nickel), subsequently covered with Ilford L 4 emulsion, After varying exposures at 4*S’C they were 
developed in Kodak D-19b or "Microdol-X" for 5 min at 20‘C, and fixed for 10 min In acid hardening 
fixer (Johnson's "FIX-SOL") diluted S times with water. Grids were then stained for at least 1 h in a 
saturated solution of uranyl acetate in 50% alcohol, the gelatine being removed at tliat stage or earlier 
on. A definite autoradiographic response is obtained over the nucleolus after a fifi d exposure, The 
autoradiographs shown were obtained after a 90 d exposure. The organizer evidently does not 
contribute to any observable extent to the syntliesls of nucleolar RNA in the larval salivary gland of 
, , cells of Smittia, 


234 Bowers, W. S.. Thompson, M. J. IDENTIFICATION OF THE MAJOR CONSTITUENTS 01’ THE 
CRYSTALLINE POWDER COVERING THE LARVAL CUTICLE OF Samlti cj/nthia ricini (Jones), 

J. Insect Physiol , U, 7 (1995) 1103-11, ” 

A white crystalline powder was observed to accumulate superficially on the Larval cuticle of 
™ (Jones), Most of this powder (02. (1%) was shown to be <1 mixture of two straight 

chain saturated alcohols, 99,4% n-triacontanol (Cj, 11 j;,0) and 0,6% n-octacnsanol (Qj iljgO). Larval 
synthesis of these alcohols was demonstrated by injecting 2-d-old Stirlnstar larvae witii 3 million 
counts of 1- ‘<C-sodium acetate (specific activity 23, (1 x ifl‘cpm/mg) each. Subsequent analyses 
are described. 

235 Lipke, H., Leto, S., Graves, B, CARBOHYDRATE-AMINO ACID CONVERSiON.S DURING CUTICLE 
SYNTHESIS IN Pcriplaneta americana . J, Insect Physi ol, JU, 9 fl9l35) l'22;r32. 

The administration of glucose-U- “c to larvae resulted in significant Incorporation of Isotope into 
nutritionally essential amino acids in 24 h. Valine, tyrosine, phenylalanine, histidine, and threonine 
of cuticle and fat body protein acquired tadloiictivlty indicating that tills transformation was mediated 
with the aid of the intracellular symbionts, The leucines, however, originated prlniarlly in the 
diet, No significant difference in the rate of synthesis of these, anriiio acids was observed between the 
fourth and eighth day posinmult although some depression in symbiont activity may liave occurred 
rn the premoiilt stage. The specific aciavity of the glutamic acid, glycine, tlwoninc, prollne, and 
valine free in the blood was of tlie same order of magnitude .at that newly incorpnr,ated in the cuticle 
protein. Cuticle alanine, however, exceeded plasma and fat body alanine in specific activity by 
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a factor of three or more. Phenyl,ilanine and tyrosine may share a comirion precursor rather than 
exist in a product-precursor relation and the same may be true of the glutamic acid-ptolirie pair, 

A high rate of conversion of pmline to trehalose cliaractorized the intcrmoiilt period; serine, however, 
was not glycogenic in this .species, In experiments with glucose-l- ‘■‘C .and L-proline*3,4-'*H the 
radioactive compounds were injected simultaneously on the second day following moulting. 


236 Locke, M, Coiidoulis, W. V., Huslimnn, L, F. MULT AND INTERWlTLT ACTIVITIES IN THl! 
EPIDERlviAL CELLS OF AN IN.BECT, Scitiliec , N.T. 140 ( Ulfio) 437 -,S. 


In the larva of the butterfly Calpode setJiHiis (Lepldoptora: Hesperiidae) moult and intcrnioult 
syntheses by the epidcrmi.s were: each preceded by a pliasu of RNA synthc.sls. Endocutlcle deposition 
and the secretion of wax are contrullud not only by the moulting hormone wlicn they t.ikc place 
during the intcrmoiilt period. The control of eiidocutide deposition was studied automdiographi- 
cally, using 'Tl-glucose as a marlier for ehitin and ^l-tyrosiiie for the protein component, RNA 
synthe.sis was studied using -^i-iiridiiio (10 pCi/g weight of Ca lpoiies larva, in 0.1 ml Ringer solution). 


237 Altai, H,, Kobayaslii, M. INCORPORATION OF LABELLED THYMIDINE INTO THE ,SI|,K GLAND 
OF THE SILKWORM, Natute , l.ond, M (1005) 847-8, 

Electron microscopic autoradiography w,is used to study silk gLiiids of llombyx mrai larvae (Sth day 
after 4th moult). Silk glands were dissected out either 30 mill or 2 irafwt injection of 50 pCi 
of thyniidiiie-li-’li. The technique insed suhsuqiiently is duseribed. Results indie,ated tlnit in the 
nucleus of the silk gland DNA is synthesized on climiiiatiii bodies and diffuse chromatins prior to the 
so-called eiidoniitosis without cell division, The functiori of the clirtmiatin in the nucleus of the 
silk gland may therefore well correspond to that of the polytene climtiio,si.itrie in tlie salivary gland 
of Diptera, altlnmgh no chromosomes have yut been observed in the ,silk gland of |), niori. 


238 Bertcur, t>. EFFECT OF THE MOl.TING tlORMONi; ON THE SYNT'fiE,SlS OF MUCl.ETC ACIDS IN 
THE IMAGINAL DLSKS OF CalHplinra erythro c ephala. Ct^ hubd. .Sdane, Acad, Sci., Paris 260, 
10 (196,5) 2914-Hi, (In French) " —’ 


The syiitliesis of DNA and RNA in C. erytliroccpliala wins studied by a lilstoradlographic technique 
applied to norm,’ll larvae and to larvae deprived of tlie moulting hormone by removal of the 
Wci,ssm,inn ring. In tlie airsence of tlie hormone, DNA syntliesls disappeared and elaboration of RNA 
wa.s considerably reduced. The rc-intmthictlon of the horniotie by implantation of tlie Welssmann 
ring caused the te-appearatice first of RNA synthesis in the nucleus and later the elaboration of new 
moleciiles of DNA. (CA 62,'19G,5, l,'il;]()f) 


230(2) Diet, K, AllTORADIfXiRAFHLSCllE UNTEH.SUCHiINGEN I'iliER DIE LELSTlINGEN DES FOLLIKEL- 
EFITHELS ilND DEIi NAliRZELl.EN BEI DER DOTTERBILDUNG tIND EiWIvLSSYNTtlESE IM FLIEGEN* 

OVAR. (Autotruliographic investigations on the function of the egg lollicles .and the nurse cell! 

during yolk formation arid protein syiilhusis in the fly ovary). Wilhelm Roux Arch, EmwMecfi, Orir. : 
M, 0 (1963) ,' 1 , 52 - 75 , (In German, with English summary) 

Development of the egg-follicle in Calll pliora erythroeenliala and Musca doniestlca (similar for both), ' 
is divided liito six stages, This study concentrates on 5t,sge5 two and three when yolk formation is 
already Initiated while the nntse cells are still in their full functional phase. The incorporation of 
ll-L-histidiiie was followed during diffeteiitincuhatinii periods. From the shift of the maximum 
radioactivity from the follicle epitlieliurn with a high turnover to the nurse cells It Is concluded 
that the pool of the labelled amino iicid is largely exhausted 1 h after Injeetlon. The radioaotivity , 
of the yolk border and spheres is ascribed to labelled proteins, which .ire transported into the 
oocyte with the help of the follicle cells, By ovary implantation In previously incubated host females 
the path of the yolk precursors tlirougli the intercellular spaces in the follicle epithelium up to the ^ ■ 

cortical regions of the oocyte was effectively demonstrated, without any cytoplasmic incorporation of : 
H-tiistidine, The entry of labelled protein from the nurse cells into the oocyte during stage two is ‘ 
questionable, and improbable durhrg stage three. During this pcritKl, however, RNA,(labelled by 
'J'tiytldine and ®ll-urkline) fronuhe nurse cells enters the oocyte via the intcroelllilat 

cytopLismie bridges and there maintains protein synthesis. Iiutage foutthe cytoplasm of the degenera¬ 
ting nurse cells flows into the oocyte. The significance of the function of the nurse cells as'source! 




of l!NA and cyuiplasm, which exert direct influence on ooplasmic growtli and embryonic ileveluiniiimt 
is discussed relative to tlie fulliele cells whicli gather and transport blmxl proteins intended for 
depcisitirm in the yolk platelets. 

240 Engels, W,, Drescher, W. EINBAU VtlN tr’-D-GIIlCOSE WAHREND IHOOGENE Apis 
niellifica L. (Incorporation of H^-D-gliicose during oogenesis in ^lis m ellif ica L,), Exjierientia 

B (1964) 445-7, (In Gtmin, with English summary) 

The incorporation of ■'’H-glucosc into the ovary of honeybee ciiieens was studied by antotadlogtapliy. 

Iliirlng the last st,ages of oogenesis, the synthesis of respectable amounts of glycogen was found in 
the rcticulolasm of the developing eggs, The follicle cpithcliutn and also the nurse cells only J 

appeared more lightly and transitorily labelled at niedinm stages, A hypothesis was cstabllslied i 

concerning an antagonism of protein and pnlysaccliaride forrnaiion in tlie cytopla.sm corresponding to ; i 

the rather late occurrence of glycogen in insect oogenesis. (Aiitli. siitnniaty). > I 

241 Fair, D., O'Connor, G, M., Jr. MITOTIC ACTIVITY IN THE HEMCICYTES OF Oncopeltus fasciatns I 

(D.all), Expl Cell lies. 69, 2-3 (1965) 0,17-42, “ ' ' j 

Milk weed bugs received 2 |il of ■’l l-thymidine solution and the controls 2 )il of 0, Ty,i saline, The ' i 

tritium had a specific activity of 1,90 Ci/mM and a concentration of 0,50 mCl/ml. Each insect J 

was injected once and bled once. The iitli instars used showed high peaks of incorporation of :l 

^H-thymidine into their haemocytes on 5-ti and 9-10 d after moult, regardless of the day In tlie i 

fifth stadium when the injection of thymidine is given. In most groups there was considerable delay , i 
after inieoticiii before incorporation was seen in the haemocytes,, and no incorporation was seen when i' 

the thymidine was administered 48 and 24 h before the adult moult. Variable percentages (0« 15) of 
mitosis were seen throughout the stadium. There was no correlation of the mitotic index with post- ■ 

moult age of the insect, day of injection, or peaks of ^H-thymidine lncorpotatlom Delayed in- , J 

corporation in the liaemocytes, sudden very high peaks of cells with incorporation, and a low level f 

of mitotic activity in the liaeniocytes compared with the sudden high percentages of cells with | 

incorporation indicate that a portion ofthe circulating haemocytes ate formed in fixed tissue sites | 

or organs and are released into the circulating haemolympli, ‘ | 

I 

242 Hanser, G., Rembold, H. ANALTTISCHE UND HISTOLOGISCHE UNTEIiSIJCHUNGEN DER l<OPF- { 

UND THORAXDRllSEN BEI DER HONIGBIENE A£la mellific a, (Analytical and histological study of the j 

head and thorax glands In the honeybee Apts mellifica ). Z, Natiirf. 19b, 10 (lOlib) 9H8-4il. (In ; J 

German) ' " ~ j 

' ■ ' I 

External conditions modify the bioptetln and pantothenic acid contents in the mandibular glands of I 

nurse bees. The heterocyclic compounds characteristic for royal jelly and brood food ate oitly found | 

in the pharyngeal glands. These findings and the histo-autoradlographlc demonstration of the oriented f 

incorporation of [2- ■‘'Cjbiopterin imply that brood food is basic food secreted by the pharyngeal glands, | 

Comparative histological studies show gland enlargement and an increase in the deep'septed cells of j 

the postgcnal glands in nurse bees of the royal brood. The roles played by various glands in die | 

formation of brood fond is discussed, I 

243 Heslop,, J, P, THE ESTIMATION OF ADENOSINE TRIPHOSPHATE AND RELATED COMPOUNDS IN I 

INSECT TISSUE. Bioehem. J. 91 (19114) 1B3-7. 

Some conditions for the successful extraction of labile phosphorus compounds from froxen house fly, I 

tissue have been investigated. Phosphorus compounds in the thorax were estimated by the labelled- 
pool technique, The concemratloti of ATP in the thorax was determined by die la belled" pool tecli- | 

nique, adenine estimation, firefly luclfetin, and phosphoglycerate kinase. Evidence is presented j 

for , the existence In insect tissues of a non*phosphorylated substance found to Interfere with the I 

estimation of ATP by two widely used assay systems, | 

44 (2) Hlghnw), K.C. NEURO,SBCliEroRY CONTROL OF OVARIAN DEVELOPMENT IN THE DESERT , ,, 

LOCUST, p.BIO-Sl) of "Proceedings of the 3rd International .Symposium on Neurosectetlon, Bristol, ■ i 
England,; Ipfll". ■ * 

®S'cystIne was used in a comparison of the neutoseeretory system In Schistocerca gregatla females 
reared with or without males. 



24tM) Highnam, K.C, NEUROSECRETORY CONTROL OF OVARIAN ilEVEI.CH'MKNT IN THE DESERT 
LOCtLS'l', Mem. S oc, Endocr. 12 f 19112) 370-DO. 


248 


249 


.... Pile rate of incorporation ol '*''.S-amlno acids into the neurosecretory system (of oocytes) 
suggests that when sm,i)l anionnts of histologically visible material are present, the neurosecretory 
system is titpidly synthesizing and releasing developrneni.'il factors, whereas some synthesis hot little 
release of neutoseeretory lacrots ocenrs in a system where large amounts of paraldehyde fiiclisin 
(Pl')-staining material are present...(Cited in J. Insect Physiol. KhlliOd.e.Bl)). 
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Kilby. B, A, INTERMEDIARY METABOI.ISM AND THE INSEC'I 
of Insect Binchiunistry. Biocliertiical Society Sytnposinm No, 2! 
Goodwin, T. W., Ed, London, Academic Press. 19(15, lO'/p, 


I'AT BODY, p, 39-48 of "Aspects 
I.oiidoti, 1 Apt. 1905", 


Some of tile [udiiislied work on intermediary metabolism .>f fat, carbohydrate, protein, and purines 
reviewed: the fat ixady is seen to be able to synthesize fat, carbohydrates and protein 


from a variety of substances ;ind store tliem ready for rnobillzatioii when reiiuired as a source of 
energy or for the building of new tissue. It is a site of mtich Inteimediaty metabolism, a regiilatnt 
nr some blood constitiients, a lucatioii for detoxification .and, in some, cases, of waste products and 
synihioiits. Radioisotopes were used in a number of studies. 


247 Langur, II. PllDSPHATE METABOLISM OH THE COMPOUMl) RYE. IN DARKNESS AND IN LIGHT. 
MS ^irfgr wl s s . Meeresiinte rs, 9, 1/4 fl9ii4i i!fil-H(i. (in 

llie conceiitratioii of various cumpounds involved in the pliospliate metabolism was deteeted In the 
eyes of u.v. -exposed Callijora crytiirwiepto The camrols were kept in d.arkii«ss, Tiie values 

''WP, and free inorganic phosphate were 

L.d, .. LI, 11,7B, 1,'M, iuid 4,115 iianomokis/uye, respectively, in (1 li ii.v.-exposed 

nseets, and 2(1, 1, 12 . 2 , 2 ,73, n. lib, l, 97 and 3 .95 nanomoles/eye, respectively, 
hfon.n,v..ex|,osfid insects, and 2(1.7, J2.2, 2,73. 0,58. 1.97 and 3,95 na^o^,olus^ye, respectiveh 
in controLs, Ptatved C, crxtlirocephala files were fed 1 iiQ “Po^a./fiy. pour h .afmr feedinu the 
overall ®P ineoporatinn was 35% higlier in the eyes r,f n. v. -exposed flic, as conipared with the eyes 
of lies kept In darkness. The rate of ■' P Incorporation into various compounds was in the followiiic 
order, acid-soluble compounds (HI) phosplioproteins (IV) > ll _l for n, v, -exposed flics and 
_ fffoskeptin ditrkness, (CA OUtlllCS, ybO.'iij) 


Marcuzxi, G,, Degasperi, P. APPLICATION OF THE AUTORADIOGRAPHIC TECHMlOlip TO THF 
STUDY OP THE EXCRETION IN THE COLEOPTEROUS INSECT Tenebtio itlolitnr L. EUR-BllOOe. 

Dec. 1964, 5l4p., p, 127-23 of "Pmp.iratlon ,ind Biomedical A^’imiti'on o^ab^^ Moleenlej 

PmceednigsofaSymposium, Venice, 23*29 Aug. 19(!4''. 

Pentcllliri-‘t was used in the autoradiographic study of the excretory function «f nialpighian tubules 
of the coleopterous insect T, mdiw, Results indicated that penicillin is eliminated by rtialpighian 
tubules through a process of passive diffusion, perhaps reinforced by secretion when the mbstance Is 
very diluted In the haemolymph., (NSA 19! 1965,31762) 


Muncliberg, P, 2UH DEMONSTliATTON DER DUliCHBLUTMNGSVERHALTNIS.SE DER LlBEI.LENFI UGFl 
D™CH,NjEKTItTNENVON& 

circulation in dragonHy wings by means of injections of Naj'^lso, and Na,H**K), solutions) 

UJatimf, 1*, 7 (I9f4) . 034-40. (m , : * 


In order to follow liaemolympli circulation in the wing, % In Na^^i^ which is a source of soft 
B-mys proved preferable to die considerably higher energy av,tilable from Nail’^0,. Altlidugh : 

P gives pictures of good, contrast some wing regions remain empty or apparently structureless due 
to excessive irradiation. Thoracic injections were given below the wing Insertion at the rneso- and 
metaplentai activities of 10 pCl were used In o ,,5 ml loluiioi! for ”P and 0,2 ml for ®s, Zygopteta 
receiving 0,025-0,08 ml, and Anlsoptera 0,01,-0 ,1 ml. Two Injections were used for large dragon- 
ftics (A^ and Cofdule|MW). The following species were studied! Lestes sponsa Ilansemann, 

h Sy m pe ttum ]^amm(L. i,T«chna mixta 


{Latf,), m Manii (Donovan), ‘ Zones of inceiiiive circulutitin of bioorirodoiiata 

were noted not only in the venation at the anterior margin tjf the wing but thtoiighmit the veins at 
t e wing tips, Reasons ate put forward which indicate a pulsating ftmctlmi of the pterostlgmi.. 







250 Oak Ridge National Lab.. Tenn. CYTOLOGY AND GENETICS, p, 36-49 of "Biology Division 
Semiannual Progress Report for Period Ending July 31, 1965". (..)RNL-38S3. Nov. 1935, 222p. 

Amongst other work, tracer studies of the metabolism of polytetie chromosomes, spermatogcne,sis, 
and oogenesis in Rhynchosclara angelae (Sdaridae.) are reported. 

251 Taylor, J. H. THE ARRANGEMENT OF CHROMOSOMES IN THE MATURE SPERM OF THE GRASS¬ 
HOPPER. J, Cell Biol. 2 (1964) 286-9, 

In order to study The chromosome arrangement within the sperm nucleus males of the grasshopper 
Romalea mlcroptera (Beauvoir) were injected during the last instat with,20 pCi of ^H-thymidine 
(specific activity 1000 mCi/mM). Mature labelled sperm were obtained within 30 d under the 
experimental conditions described, A tandem alignment was observed, with each chromosome 
occupying a short segment of the elongated head, Chromosomes were found to be randomly disposed 
along the length of the nucleus, 

252 Trehetne, J. E. THE DISTRIBUTION AND EXCHANGE OF INORGANIC IONS IN THE CENTRAL 
NERVOUS SYSTEM OF THE STICK INSECT Carausius motosus ,, J. exp. Biol . ^ (196.5) 7-27, 

Flame photometry and radioactive tracers were used, The inulin space in the central nerve cord 
was made using ‘\l-labelled inulin, ,^*Na was used for measuring the uptake of sodium by the nerve 
cord in (in vivo) experiments and for measuring sodium efflux. The effect of a metabolic inhibitor, 
2,4-dinitrophenol, on sodium and potassium uptake were studied using and '•^K, respectively. 

The efflux of calcium ions from isolated nerve cord was studied with '*^a, and ’®Cl was used to 
Investigate the uptake and efflux of chloride Ions, The exchanges of labelled ions showed rapid and 
slow components which correspond to extra- and Intracellular compartments within the.central 
nervous system, The uptake of Na from the haemolymph and its concentration in the extracellular 
fluid is reduced In the presence of metabolic inhibitors. The distribution between haemolymph and 
extracellular fluid of Ca and Mg, also of Na in poisoijed preparation, conforms to a Donnan equilibrium. 
The distribution of K, even in poisoned preparations, does not conform and it is suggested that the 
acitlvity of this ion may be lower than in free solution, The concentration of Mg is appreciably 
greater in the extracellular than In the intracellular compartment. The possible role of Mg in 
nervous transmission in this insect is discussed,, 

253 Trehetne, J. E., Smith, D. S, THE PENETRATION OF ACETYLCHOLINE INTO THE CENTRAL 
NERVOUS TISSUES OF AN INSECT ( Perlplaneta araeticana L. ) J. exp. Biol . 4,7 (1965) 1:1-21, 

‘^C-labelled acetylcholine was found to penetrate rapidly into the tissues of the intoct abdominal 
nerve cord. Uptake in the presence of 10“^ M eserine occurred as a two-stitge process, the initial 
, rapid influx being identified as the penetration into the extracellular system of the nerve cord. There 
was a mote rapid accumulation of radioactivity In normal preparations .as compared with those 
treated with lO"'' M eserine,. presumably as a result of intracellular uptake of the products of hydro¬ 
lysis of the acetylcholine. The level of radioactivity in the rapidly exchanging fraction was consistent 

with the hypothesis that the acetylcholine ions were distributed Id the extracellular fluid according to 
a Donnan equilibrium with the haemolymph in esetinized preparations, These results are discussed in 
relation to the possible physiological role of acetylcholine in synaptic transmission in this insect, 

,, (Auth. summary) 

254 Traherne, J.E.,, Smith, D. S. THE METABOLISM OF ACETYLCHOLINE IN THE INTACT CENTRAL 
NERVOUS SYSTEM OF,AN INSECT ( Perlplaneta americana ). J, exp, Biol. 43, 3 (1965) 441-54. 

In studies to test the possibility that the cholinergic system operates In the ganglia of the cockroach, 
aceiyloholine-’H Iodide (I) was rapldl)i, metabolized by the intact nerve cord from the cockroach, 

; P, americana , bathed in solutions containing up to ,10'^M 1} eserine completely prevented this 
: metabolism. Comparison of cbrofflaiogtams, of tissue extracts from whole nerve cords with those 
. from a single terminal ganglia indicated that the latter preparation metabolized I more rapidly, due 

to the smaller surface/voiurae ratio and the higher cholinesterase content in this structure. Appreol- 
' able, hydrolysis of| occurred at, the periphery of the nerve cord, an observation which correlated well 
with the electron-raictosooplc demonstration ,bf regions of eseriiie'sensltlve cholinesterase on the 
glial, membranes in the periphery of ganglia and connecitves,Accumulation of some diffusible 
acetylchoilne In the fibrous layer suggested that some hydrolysis may also occur here. Thehigh, 

activity of the ohollnesterase system In this insect explains the relative insensitivity of the Insect 






central nervous system to applied I and excludes the existence of a peripheral diffusion barrier to this 
abstancc. The higher concentrations of acetylcholine required to produce a discharge i„ the presence 
eserine over that concentration requited in vertegrates was accoiimed for by postulating a relatively 
low sensitivity of the insect subsynaptic meinbtane to acctylcliolinci this insensitivity could be. 
correlated With the higher order of concentration of acetylcholine in insect nervous tissue over that 
m vertebrate nervous tissue. (CA 64; 196(1,8687b) 
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See also; 

Donn&s biochlmiques et histochimicines stir I'incorporatiori du sulfate de sodium radloactif, 

^nez Gryllus blmac^^ Otrlioptlire), (M.irtnja, R,, I 9 fl 4 ) 

Polysaccharide and glycoprotein formation In the cockroach. H. Incorporation of D-clucoso-WC 
into bound carbohydrate. (Lipke, H. et,il., 1963) “ 

Sites of fibroin formation in the silk gland in Jtom^ ^ri. (Altai. H., Kob,ayashl, M., 1966) 

(BlRhirTh 190^'*^*" flight muscle. 

The biosynthesis mechanism of silk fibroin, {Filippovich, Yu, B., 1964) 

toiri glut,mic; acid decarboxylase and synthesis of y-aminobutyric .icid i„ vertebrate and 
invertehrate species, (Froiitali, N,, 1934) 

Binsyntlicsis of drosopterin in the eye pigment of DrosophiM melanogaster. (Goto, M. etal., 
Incorporation of '^C-glycine into the proteins of the fat body of the desert locust during ovarian 

development. (Hill, L., 1965 ) uuungovari.in 

1 he ciiemistry and physiology of the brain hormone, (Kobayashi, M,, 1963) 

Protein synthesis in silk glands. V. Relation of ribosomes to endoplasmic reticulum during ■ 

fibroin synthesis, (Miura, Y, etal,, 1904) i mumaurrng 

Revealing of intermediate stages of protein synthesis in the nuclei of Drosophila melanogaster 
salivary gland cells. (Platova, T.P,, 196,')) -'-^ 

On the contribution of the follicle epithelium to the deposition of yolk in the oocyte of 
—!£i! (Mecoptera), (Rainainurty, P, S,, 1964 ) 

ExpaMcntal activation of specific loci in polytene chromosomes of Drosophila. (Ritossa, F.M. 

Yolk^prntein uptake In the oocyte of the mosquito ^ aegypti L, (Roth, T, F., Porter, K. R,, 

Acetylcholinesterase in motor end-plates evaluated by electron microscope autoradiography, 
{.Salpter. M.M., O'Connor, A. ,196,5) or/. 

Tyrosine metabolism of insects, Xlll. Autoradiographic localization of tyrosine metabolites 

1 t e cuticle of »£o^rc_a gregatia. (Schlossberger-Raecke, I., Karlson, P,, 1064) 

nrtclp,itron of ribosomes in the biosynthesis of silk (Smirnov, V, N. et.il,,i 9 G 4 ) 

Nucleotide composition of rapidly tagged ribonucleic acid in silk gland of Bombyx niori 
(Antonov. A,S. etiil , 1964) - 

An autoradiographic study ofilNA synthesis in Isolated salivary glands of Drosophila hvdei. I. ^ 
Autoradiographic studies. (Arnold, G., 1965) ' ■ 

RNA metabolism in pupae of the oak silkworm, Anthera ea pemyl! The effects ofdiapause, 

development, .and injury, (Barth, R,H.,Ir, etal.,, igi)^"^ , , ^ 

The labelliiig of individual chromatids of giant chromosomes with ^H-ihymidlne, (Beetmann.W, 
Pcluflg, C,, 19Gfi) ’ ' 

Correlation of genetic .activity, hetetochromatlzation,: and RNA metabolism. (Berlowltz, L. , 

Nucleolus; A site of transfet, ribonucleic acid synthesis. (Bitnstiel, M.L. etal,, 1965 ) , 
ufflng bhanges in incubated and in cedysone cre.ited Chlronomus teivtans (Clever. U. . 196,5i 

Les "puffs" des chromosomes gdants rdvSIent I'activltd de ghnes quTdidetichent une hotraonc. 
(Dajoz, R, , 1964), ' 

Syntbetlc activities during spermatogenesis in the locust. (Das, N.K.. etal 1965) 

New evidence on ohrbmosortie sttucture and function, (Gay, l-i, , 1964) , 

RNA synthesis during male melosls and spermlogenesis, (Henderson, S, A,, 1964) 

Ribonucleic acid rnetabollsmin the posterior silkgland of silkworm. Bombyx motl, during 
the fifth instat. (liosoda,.). etal., 1963) , , \ , 
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130 Synthesis of RNA (ribonucleic acid) in vitro stimulated in dipteran salivary glands by 

I, l,3-tricyano"ZMmmo"l'propene, (Jacob, J,, Sirlln, J.L,, 1964) 

131 Content of nucleic acids in silk glands of silkworm varieties differing by their productivity, 
(Kulleyev. P,, 1965) 

132 RNA (ribonucleic acid) biosynthesis in the silk gland of the silkworm, i’- etal., 

1964) 

133 Sedimentation characteristics of rapidly labelled RNA from the salivary gland cells of 
Rhynchosciara angelae . (Lara, F,J.S. et al., 1965) 

134 Some factors influencing the utilization of tritiated thymidine in grasshopper embryos. 

(Leach, W.M., 1965) 

135 Retention of tritiated thymidine in grasshopper neuroblasts. (Leach, W.M. , 1964) 

137 Metabolism of ribonucleic acid (RNA) in the silk gland of Sarnia riclni , (I.u, C.+l. et al., 

1964) 

138 Ribonucleic acid in the silk gland of silkworm ( Attacus ricini ) (Lu, C.-Ii etal, 1964) 

142 Protein synthesis in silk glands. VI. RNA metabolism in fifth instar larvae, (Miura,Y., 1965) 

143 Autoradiographic study of nucleic acid synthesis during spermatogenesis in the grasshopper, 
Melanoplus dlffetentialis , (Muckenthaler, F,A., 1964) 

144 Autoradiographic study of nucleic acid synthesis duringspecmatogenesis in the grasshopper, 
Melanoplus differenilalis , (Muckenthaler, F, A., 1964), 

147 On the presence.of DNA in larval salivary gland nucleoli in Drosophila melanogaster , 

(Nash. D., Plaut, W.:, 1965) 

148 , X chromosome DNA replication, developmental shift from synchrony to asynchrony. 

(Nicklas, R,B,, Jaqua, R,A., 1965) 

149 L'incoiporatlon de la thymidine au emits de I'ovogenkse et du d^veloppetnent embtyonnaire 

chez la dtosophile, (Nigon, V., Gillot, S., 1964) ; 

1.50 RNA and DNA synthesis during activation and secretion of the prothotaclc glands of saturniid 
moths. (Oberlander, H. et al., 196,5) 

1.51 Fibroin synthesis in posterior silk glands. VI. Metabolic changes in RNA during the fifth instar. 
(Ogoshl, S., 1965) 

1.52 Autoradiographic study of nucleic acid synthesis during spermatogenesis in Drosophila 
melanogaster . (Olivieri, G,, Olivieri, A., 1965) 

153 Presence of a different sequence in the terminal region of glycine-specific tRNA [transfer 
RNA]. (Onodera, K, etal,,1965) 

154 Glyclne'specific transfer ribonucleic acid (t-RNA) in the posterior silk gland of Bombyx mori , 
(Onodera, K,, Komano, T., 1964) 

158 RNA synthesis by the giant chromosomes of Chironomiis tentans , (Felling, C., 1964) 

160 Localized DNA synthesis in polytene chromosomes and its implications. (Plaut, W,, 

, Nash, D. , 1964) 

161 An autoradiographic study of RNA systhesls in isolated salivary glands of Drosophila hydei. 

II, Interferometric studies. (Pollistet, A. W. , 196,5) 

162, On the origin of the RNA in the growing egg cells of Panorpa communis (Inseota, Mecoptera). 
(Ramamutty, P.s,, 1963) 

163 the incorporation of urldine-^H into the cellular structures of the silk gland and the effect on 
this process of actinomycin D, (Ramenskaya, G. P., 1965) 

164 Behaviour of RNA and DNA synthesis at the puff level in salivary gland chrpmosomea of 
Drosophila . (Ritossa, f.M., 1964) 

165 The action of ribonuclease on salivary gland cells of Drosophila. (Ritossa, F.M, etal,, 1964) 

166 On the action of ribonuclease In salivary gland cells of Drosophila . (Ritossa, F. M. et al., 

1965) 

167 Localization of the additional RNA synthesis in trypsin-treated giant chromosomes o f Tendlpes 
thummi. (Robert, M., Ktoeger, H., 1965) 

168 Recent autoradiographic observations on the incorporation of labelled preentsots of mioleic acids 
and proteins in the fatty bodies of Musca domesto. (Russo-Caia, S., 1964) 

169 Ribonucleic acid synthesis in neutoblasi of the grasslioppei Chortophaga vltidifasclata, 

(Sohiff, S,0., 1965) : , ' ^ ^ 

170 , Ribonucleic acid synthesis in neutoblasts of Gliortophaga vltidifasclata (de Gedr), as determined 

by observations of individual cells In the mitotic cycle, : (Schlff, S.O. , 1966) 

174 The mechanism of action of hormones, V, The effect of eedysone on RNA metabolism in the 
apldetmis bf the blowfiy, Calliphota erythrocepliala . (Sekerls, C. E. et al,, 1965) , , 


175 JJ^tuicleic acid synthesis of silk-secteting gland of (Srnirnov, V. N. et al., 

176 The ribonucleic acid from the silk gland of the silkworm and the amino acid code 
(Szaftiiilski, P. etal,, 1904) 

177 Distribution of tritium-labelled DNA among chromosomes during meiosis. I. Spermatogenesis 
in the grasshopper. (Taylor, J.H,, 1965) 

17S Cytochemical and autoradiographic observation of nucleic acid metabolism in the oogenesis of 
Dytisciis inargiimlis . (Urban!, IL, Russo-Caia, S.. 1964 ) 

179 Syntliesis and traidbr of DNA . RNA, and protein during vitellogenesis in Rhodnius prnlixus 

(Hemiptcra), (Vanderhurg, J.P., 1964) -- 

181 Evidence for a lanipbrush type siriictutc in grasshopper spermatocyte cliroraosurnes 
(Watkins, M.J., 1964) 

182 The metabolism of ribonucleic acid in cecropin silkmotli pupae in diapause, during develop¬ 
ment and after injiity, (Wyatt, G. R,, Linzaii, B., 1965) 

197 Phospholipid composition of flight muscle sarcosomes from the housefly. Musc,i domestica 

(Crone, H. 1),, 1964) -- 

198 Rome aspects of lipid catabolism in saturniid raotlis, (Doniroese, I(, A., 1964) 

199 The role of lipid in adult development and flight, muscle itieiabollsm in Hyalophota ceorooia 

(Doniroese, K.A,, Gilbert, 1..L, 1964) —- 

224 llcgnlation of cockroach fat-body metabolism by the corpus catdiactim in vitro. (Wiens AW 

Gilbert,, L. I,, 1965) ' " *' 

226 Studies in D-serine and D*2,3-diarniiilpropiQnic .acid in Bombyx mori. (Corrigan, , 196 , 5 ) 

2,>8 Blood volume and water content of the male American coclaoacli, Periplaneia ainerieana L. - 
Methods and the influence of age and starvation. (Wharton, D, R. Ar et al., ( 1965 ) 

264 Some physiological aspects of adult reproductive diapause in the chrysomelid beetle, Galeruca 

tanaceti (l-lnn,). (Slew, Y.G,. 1963) - 

265 The endocrine control of adult reproductive diapause in the chrysomelid beetle, G.ileruoa 

tanaceti (L)IIL (.Siew, Y.C., 196,5) -- 

266 Biochemical changes associated with growth and development of the larval blowfly Phormia 

regina (Meigen). (Wimor, L. T., 1963/04) -- 

268 The action of serum albumin on oxidative phosphorylation in insect mitochondria. 

(Wiijtezak, L., Wojtczak, A.B,, 19.59) 

299 Study of the flight range and gonntrophic cycles in Anopheles stephensi usinn ®P. 

(Onralshi, M, ,S,, 1964) -.,. 


10, Miscellaneous (including Nutrition, 
Metabolism and Growth Phenomena, Respiration) 


2.55 Devine, T., Wharton, Cl, W, TRANSPIRATION AND SORPTION OF WATER BY ACARINES AT 
Pull, nnt. SOC, Am, 11, 3 (19115) 173, Ab5tt.362. Presented at the 'MnmnI 

Meeting of the Entomological Society of America, New Orleans, 29 Nov, -2 Dec, 1965". 

Tritiated water was found to move in or out of female Echinolaelaps echidninus and larval 
P°i,9!j*ccntor anderstiiii wlicn exposed to atm whose relative humudity was at 9381, The tritiated 
water moved along an activity gradient from liigli to low. At 93‘yo relative humidity both acatlnes 
,, can maintain an equilibrium weight, (Abatr,): 

256(f) Marcuzzl, G., Santoto, V, STUDIES ON THE WATER EXCHANGE OF Tenebtio molitot BY 
TRITIATED WATER, Ricerca scieiit. 12 (19,59) 2579-81, (In Italian) 

The exchange of water in latv.ie of T.^tnolitor was studied by utilizing ttltlated water as the 
radioactive tracer. The results show that the rate ofwatet exchange between the larva and Its surrounding 
. surrounding environment was identical (luill'-tirne of 198 ,i 21 li) either when the ambient amount , 
was saturated with water vapour or when the relative humidity was fiS’/j. This is especially interesting 

in View of the fact that at a humidity of 100“/o the insects are hygroscopic, while in a relative, 
humidity of a(/yu the insects neither absorb not lose water, (CA 54; 1960,18677a) 












257 Ttchuriic, J, E, ACTIVE TRANSPORT IN INSECTS, p. 1- i.'i of "Aspects of Insect Uiochomistry. 
Biochemical Society Symposium Mo, 2,'), Luiidoii, 1. Apr. HAls", Goodwin, T.W., Rd. I.midon 
Ac.idcmic Press, 1905, 107p, 

The author reviews data for various imsecls on the active transfer of v/tifer and of inorfpinic ions. 
Their transfer aerns.s the cell nienilirane is examined, particular attention bning paid to sodium, 
potassium, and chloride iom, (in a riiimher of the stiidiei; cited radioisompos had betui used 
although this fact is not .stressed in the text.) .Beveral luinsiial features can be .seen to be involved 
in these processes, and there is likely to be diversity of transport niecliaiii.siris in tinsect cells and 
tissues; even sodium and pata.ssiiim transport c,aii probably not Ire aecoiiiited for by a single 
mechanism. 


258 Wharton, D. R. A,, Wliartoii, M, I,., I.ola, J. R. HI,001) VOI.IJWH AND WATER CONTENT OF THE 
MALE AMERICAN COCKROACH, P eriplaiie ta anierjcana I., - METIiOD.S AMI.) T'HE INFLUENCE OR 
AGE AND STARVATTOM. 1. Inscg Phy siol il,'! (ifliifd 8!)1-.|(M, 

The water per cent changes little, if at all, with the age of the adidt insect. The blood vnltime 
per cent dccreasa.s markedly during the first 4 d and only sllglitly thereafter. There was no cor¬ 
relation between the daily fliictiiation.'. of blood volnnie per emit and tlii),se of total water per cent. 
Wherea,! the total water per cent remained relatively stable In the fed insect after the first week, 
it increased to a .significant degtec in the starved Insect, especially after the Htli tl of .starvation' 
in both the in.sects exatniiied wfiotu and eviscerated, The blood voltiiiie per cent decreased a.s 
a re.sult of starvation, Thu blood volutiie per neiit of ;iii' ;i t ()• Hfi (for ll- to Ij-week-old tiiales) 
is tnncli liigher than previously reported. Within Mold limits (1500fl-(j2 000 cpm) the dose of ‘^C 
iimlin injected had no significant elTect on the blood voliiitic. Heating the insect at 50 or 
55"C did not alter the blood volume, but liearitig at fiO’C for 15 s caused an iiiorcase. Heating at 
0O"c for 1 rnln c(,iagulatcd tlic outer tissues of the imsect and made bleeding difficult, Chilling, 
which retarded coagulation, .failed to change tlic blood voliiirie. Statvatioit reduced coagulation, 

It also reduced the blood voliiine wliich iieverllit'le.5S stayed at a high level. Age and starvation 
are discussed with respect to liieir influence on water balance. The findings art; also discussed 
with respect to the tectmiqiies employed by uur.st*lves and other investigators, (Auih,) 


259 Cohen, A. J,, Smith, J.N. COMPARATIVE DETOXICATION, !). THE METAIHILISM OF SOME 
HALOGENATED COMPOUNDS BV CONJUGATION WITH GLUTATHIONE IN THE lOCUST, 

Biocheni. J , 90, 3 (lOfld) 449-56. 

The study was carried out in order to detcriniiie whether i-tysteine or gliitatliionc eonjugates were formed 
in locusts from compounds like beiiayl chloride that ctiiiiaiii labile or reactive halogen. Such 
simple conipounds might .serve as models for the more c()inpl(‘.x chlorinated Inscctlcltles, Fifth- 
Instar liopper.s or adults of Sclils toccrc a were used. They were dosed with Dl-I cysteine 
or labelled sodium cystiiiatc, bcii/.yl chloride being injected subsequently. The variou,s experimental 
procedures ate given, S-fp-NitrobeiiayDghitathioir, .S“(iiaphtlfl-yl-mclhyl)gliirathioim, 
S-(2-pheiiyletliyl)glutathioiK; and a glutathione i.;oii)ugatn of pheiudtctmbromophthaltjlndisulphoiiate 
were synthesized. Locusts rapidly metiibollzed£-nlirobeiizyl cliloride to S-(£-iiltrobenzyl)glutntlilon« 
This glutathione conjugate was subsetitienily hydrolysed In locust gut, Malpighian tubes and excreta 
to S-Cp-nlttobenzyl)eysteine, which was Hi turn converted into unidentified products, filutatliloric 
conjugates and cysteine conjugates of plietioltetrabroniophtalelndisulphonate, benzyl chloride, 
£-chlorobenzylchlorlde, jj-iiitroberizyl bromide, l-clilom'2,4'di()ltf()b(iiiZeiit:, I-flijnro-2,4- 
dinltrobenzetie and 3|4-dlcliloro"l-nitrobeii7,enii have been Identified chrotiiatograplilcally in 
locusts dosed with these compounds, 

260 Kumar. S.S,, Hodgson, E. METABOLISM OF CHOLINE IN Fcrljilaneta aiiierlcana. Bull, erit, 

' Soe. Am, _10, a (1964) 104. Abstt. .....— -- 

Choline metabolism has been investigated In .'itli-liwar roaclu ;5 by Injection of either methyl- ‘‘‘G- 
chollne or l,?.-‘''C-clmlln(:t followed by piirlflcatioii and Ideiitlfieaiioii of tmitiibolltes. iniosphoryl 
choline appears to be the principal water soluble, metabolite ami Invtotlgatioiis art; ptoceEding on 
Its biosynthesis, “C-cholirie Is inentpomted into phosphatidyl cluilliui, (Abstr.) 

'H'i'llK WEEVIL, AiiilMitiomus grandls, 

after INJECTION OF CH-l* acetate, AmL__(.;ilt, .'ioi:. Am, LB, I; (Iflfili) Vii'wr".. 



Nwly emerged, unfed, adult weevils, rcareil asepticttily were weighed and then amacstlictized 
with COj, in a sterile onnainer for H!) iiiiii, Each was rticn injected in the abduiiieii witii I pi 
of ^ G-l-acetate .solution delivering 0. E (iCi of »f: and 14,8 pg of sodinm acetate. In die initial 
series of tests, 22 injected adults were plac(;d in the metabolism cage and ‘‘‘COj w.as collected 
at 10 min intervals for iji h, Re5ult.s indicate tiiat acetate injected into the boll weevil undergoes 
almost immediate oxidative metabolism, with signifituant K appearing in the CO? within lo min. 
The decline in ''‘cOj rcletise after about) h suggested that from tliat point onward progressively 
less acetate was available for varioii,s bio.synthetic processes. Since the release rate at 2 ti was 
abmit half that at the 1 It niaxirmim, a 2 li iiiculiatitm pctliul would ptoliably iiicliKle the most 
productive time for synthesis of fatty .acids, 

262 laiedickc, M., Feterhiltisel, 11. piE MARKIERUNG HEETlMMTER PIGMENTFELDER AUF DEN 
FI.IKrLI.N VOM St.HMETTERI.lNGEN MIT ®S*NATRIUMSI,ILF'AT- lIND “S-DI,-CYSTINLOS(JNGEN, 
f l.ahelliiig of certain areas of pigmentation on butterfly wings with “g-sodiiim sulphate and 
■ '!i-ni.-(;y.stiiie solutions), N aturwitisensc liafteri 52, 5 (1965) Tl,'t- 4 . (In German) 

Jhelaiv.iot Aratebma leyana, Hiacliis lo, Rhyptiria pnrpurata, 

wcf- grown on the fitetl piants troiiied widi lidSled compwitls” or'te'iabciietf 
cniiipoiiiuls were inirntted between the abdominal segments of the larvae. Tip: ]ncall/.atiort of 
iiiotopcii was detected in tlie pigments of wings of young liulterflitss. The isotopes were fnimd in 
the red, red-brown, red-yellow, and dark-yellow ,spi.»t5 contaliiliig different degtec of oxidation 

ol omiiiiiclimiTu;, and nuite or very littlt; with brown, light-yellow, and black spots, (CA flE-1965 
IhLllfle) IV.., 

libb iSelf, 1„,S. ADAPTION IIFINEECT.S TO TOBACXO, Piss, Abstr . 26(190,5) 1232. 

rile mechanism! enabling certain itisccte to,adapt to tobacco as a primary food .source were studied 
utlllxiiig radiometric, chromatographic, anil spectrophotometrlc teclmiqiics, Nicotine was meta- 
holixiid to other alk.aloids in all insects .studied with tlie exception of lepidopteroiis larvae, in which 
case nicotine was excreted intact. Tliere was no evidence for the metabolism of nicotine after 
the .idmlnlstration ol topical. Injected, and ingested doses to the tobacco liotnworm, Prottmarce 
.5!;‘£y (ivh'iimsou), f)i,ss(;ctlon5 ol rite larval tissues after iiigestloii of toiriato foil,age pre-treateiT 
with ‘H,,-nicotine .showed that the min-nlimiiiated radioactive iiicatine was localized in the 
iligcstlve tract. Topical ,-iiid injected doses of nicotine also were excreted unchanged in the 
latval faeces. Following ingestion of tobacco foliage, the alkaloids in the tobacco plant were 
eliminated imchanged in the homworm faectts within .30 min, At least 4 pg of nicotine were 
delected in the Itlood ol larvae feeding on tnh,iC(;o, Two other lepldrjptcrous pests of tobacco, the 
tobacco biidwotm, jJcli'HhH WrcMis(F,abrlclu5) and the cabbage looper, Trlchoplusia til (Hiibner), 
also appeared to tolerate tlie alkaloids In tlie tobacco plant because of an efficient excretory 
mechanism. The dlffcmntial grasshopper, Melaiioplus diffcretitlalis (Ttiornas), metabolized a 
topical dose of uicotliic to four mBtaholltes that were rccovcted in the faeces. Three alkaloids 
were recovered In the faeces of tobacco- fed grasshoppers wlilclt were not present in the tobacco 
plant, One, of the metabolites was identified as cotliiine, and a second metabolite was tentatively 
Identified as a qu.ii(!riiary ammonlnm compound, in the tobacco witewotm, Conodet ns vcspertlnus 
(I'abrleiiis), a similar pattern of metabolism appeared and the primary metabolic product had paper 
filitomaiographic ptopertlcs citnslstetit with cotliiine, The clgatette beetle, Lasloderma serricoriie 
(l^■lbflcins), apparently metahollzed nicotine to Dther alkaloids. Miisea doni esTlca, I,limaeus“ 
imitfibnlixed approximately 8(Fi!) of a topical dose of nicotine to cotliiine andTwo other metabolites, 
llic enzymatic degtad/itlori of nicotine by hniise Oy microsomes was activated by Dl’NH and TRNH, 
and iiifluciiecd by nicotinamide and the pH of the Incuhatlon mixture, (From DA). 

264^** Slew, y.C, SOME FIIY.SIOLOGICAL ASPECTS OF ADULT HEPROUUCTlVli DIAPAUSE IN'THE 
CHItY.S0MEhII) ffiTLE, Thesis. London UiHv. (England). May lMS, 

WOp, " ' ^ 

Five types tif nciitosectctory cells (A, Aj, B, C and D) occur In the brain and the siibesophageal 
ganglion. These cells uiidftrgo short cycles of icctetoty activity tliiougliout adult life, which 
become shorter but mote iiittnise t(.iwards and at the phase of ovipositlon. The results stem from 
two experimental .sources; (1) tiieasutemenis of mickar volumes of these etdls, arid (2) antoradio- 
graphic liivestlgatlnns using *LS-Dl.-cystiiie, The. cotpus cardlacum/allatiini complex functions in 
rdatlon to, the level of activity in tite iieittosecretory cells, Tliree criteria were used to dniemtlne 
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the corpus cardiacum/allatiim activity: (1) increase in volmne of tliu gliiiuls, (tl) decrease in nucleai" 
cytoplasmic ratios, and (.'!) increase in miclear volumes, Cantcrizathin ami itiiplantatioii experiments 
indicated a clo.se inter-relationship between the neuro-endocrim; centres, and the possihility of 
complex feed-back mechanisms. Respiratory rates, fat and water conients in the prc-diafiatitn*, 
diapause, and ovarial maturation phases were compared, 

265 Slew, Y. C. THE ENDOCRINE CONTHOl, OP ADULT REI'llODIlCTIVi; DIAI'AilSH IN i'HE 

CHRYSOMELID BEETLE, Galertica tanacetl (L.) HI. J,^ '^ (IMh) h'/h-til. 

The u-se of radioactively labelled amino acid ^‘‘S-DI.-cystine in antnrndiogriiphic stiniii;:; substantiated 
previous findings that the phases of diapause, ovarian maturation, and ovipositioii in G. taiiaceti 
are controlled by different levels of neiito'endocrine activity. The riifi; of turnover of radioactive 
cystine increases about 2-fold when a mature fem.alc hiigins to oviposit and almnt 10-fold when 
a female goes from diapause to ovipositiori. Results from tlii,s study also snb.staiitiate liistohigicai 
evidence that there is a differential t.ne of storage and of discharge of iicnirosecrtttory material from 
the corpus cardiacurn. In dfapaiising females there is a build up of '‘L*i in tlie corpus cardiaciim 
up to 120 h after injection with ’'’S-DL'cy.stine, whereas in ovipositing females most of the radio¬ 
active substances accumulated in the corpus cardiacurn is discharged within iM li, The dynamics 
of neurosecretion are discussed, (Auth,) 

266 Wimer, L, T. BIOCHEMICAL CHANGES ASSOCIATED WITH GROWTH AND DliVEI.OHMKNT OP 
THE LARVAL BLOWFLY, Fliorniia regina (Meigen), Diss. Absir, 24 (1963/4) 

Radioactive glucose has been used as a substrate for the iiivcscigntioii of certain biochemical changes 
associated with growth and development of the insect larva. The larvae of IL rnginit (Meigeu) 
were reared under rigidly controlled condltitiris in order to tdirninate variations (if tnivlroumental 
and nutritional origin. It was found that larval weight could be used as a basis for the dfitcrminritioii 
of physiological age with a minimum of variation in stage of development, Larvae of .similar 
physiological age were then selected for expcrfmeritation on each day of fid imtar dnvelopimmt. 

The wet weight and dry weight of the whole larva arid of the fat b«ly were detctmined, and the 
per cent of larv,il dry weight represented by the fat body was calculated. The growth of the f.it 
body was then compared with that of other selected larval tissues on the basis of dry weight determina¬ 
tions, The per cent radioactivity incorporated into the various body tissues and evolved as CO 2 was 
measured following the dlssectiisn of larvae previously injected with glucose imlforiiily labelled 
with '‘'C, An evaluation of the data has Indicated that the fat body is important In the synthesis 
and storage of glucose metabolites, The fat body was fractionated and analysed for its major organic 
components. The total amounts of fat, carbohydrate (glycogen arid other iinthtoiie positive material), 
and protein were determined. An analysis of the per cent radioactivity incorporated Into these 
fractions was then made, and the data discussed with tefetciice to larval growth and dcvelopmotit. 

The importance of biochemical investigations of this type In tlie study of hatmoiial control 
mechanisms has also been mentioned. (DA) 

267 Gregg, C, T,, Johnson, J. R., Helsler, C, R., Remmett, L. F. INHIBITION OF OXIDATIVE 

PHOSPHORYLATION AND RELATED REACTION.S IN IN.SECT MITOCHONPHIA, Biochim. blophys. 

(1964) 343-49, 

The effects of the uncoupling agent 2,4-dinltmphennl (DNP) and the Insecticide DDT an lesplMtlon, 
phosphorylation, and the ATPase and ATP-Pj excliange activities of house fly mitochondria were . 
investigated. For assay of the ATP-Pi exchange reaction, incorporation of «P was detemined. 

DDT at .I mM abolishes phosphotylation. the ATP-Pj exchange, and the DNP-stlmuUted ATPase 

activ ty in these mitochondria, DDT does not, however, affect the Mg*+'8tlraulated ATPase 

Of ofitiltochondtial 

ATPase, DDT also inhibits that portion of tlie total respiration which is "tightly-coupled" to 

fospitatlon is not depressed by DDT, Atiomalowly, DNP 
tequently strongly inhibits respiration in the presence of ADP and P, and falls to itimulai/pymvate 

oxidation in the absence of ADP and Pj. * , ■ 

the ACTION OF SERUM ALBUMIN ON OXIDATIVE PHOSPHORY ■ 
LATION IN INSECT MITOCHONDRIA, liiochim, bionhvs, Ac ta 31 rl9.5m:M7.a. 

offer on 0 x ^1 "”'***' • «,ptonounced idmulatoty 

effect the oxidative phosphorylation was observed with both human and bovine serum but wltJi 
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neitliet egg albumin not an albumin fraction from an acetone powder of frog muscle. To explain 
the nature of this effect the adenosine triphosphate (ATP)-ortkipho.sphate exchange reaction was 
inve.stigated. The incubation medium also contained a phosphate buffet (pH 7.5) to which 5 pCi 
P (.'i )iM) liad been added. Results indicate that an inhibitor of the exchange reaction (and perhaps 


of oxidative irhospliorylation) i.s present in insect mitochondria and can be rcnujvcd by washing with 
serum albumin solution. It is possible to extract this inhibitor by organic .solvents after thermal 
coagulation of albumin from the washing fluitl. 

269(1) Wojtcxak, L., Wojtcxak, A, li. IJNCOtlPI.ING OP OXIDATIVE PHOSPHORYLATION AND INHIBITION 
OF ADENOSINE TRIPHOSPHATE-ORTHOPHOSPHATE EXCHANGE BY A .SMIiSTANCE PROM INSECT 
MITOCHONDRIA. Biudiiiii. liiopliys. Acta .'ll) (1960) 277-86, (In English) 

Human and bovine serum and plasma albumins, and to a lesser extent B-lactoglobulin, stiniiilated 
oxidative phosphorylation and adenosine trlpliospliate-ortopliosphate exchange in mitochondria from 
whole larvae, of the greater wax moth, Galleria mellmiella. Thi,s effect was the result of the removal 
by the proteins of an uncoupling agent present in isolated rnitnchoiidria. The uiicoupling agent was 
found to contain fatty acids, of which palmitic, stearic, oleic, linoleio, and linoleiuc acids were 
identified by paper cliroirmttigrapliy, It could be isolated by washing the mitticliondria with a 
Bucrosc-alhiimin snliitinn and suhscqiiciit extraction of tlie washing fluid with organic solvenrs, 

Besides the five fatty acids, otlier active components were also present; eliiates from paper chroriiato- 
grams of the inhibitor inhibited lulenmiiie tripliospliate-ortliophospliaie exchange. ATP-Pj exchange 
was investigated using a medium slightly modified from that described by Hillsrnaiiii et al. (ibid, 2G7), 
which contained ^*P (3 )iM, cpm) in a phosphate buffer pH 7.5, “p-ATP ms furnied. 

Preliminary experiments on ATP-ADI’ exchange were carried nut in the same medium except that 
*^P was omitted and 3 (iM ADP containing nboiit l.'iO 000 cpm [’-'P]ADP were added. Fur the 
preparation of [’^PlADP, see p, H,5;i in "Methods in Eiixyniology''. Vol. 4, New York, Ac,idemic 
Press, 1957, 

270 Ynrkiewicx, W. J. FLIGHT EXHAU.STION STUDIE,S ON THE BLOW lh.Y Phaenicia scricata USING 

C“-LABELED SUCROSE, Ann, cut, Soc, Am, 5B, ,'1(190,5) 7 G 6 , ” " 

Experiments were devised to determine the extent of carbohydrate depletion during flight to exhaustion 
at several lemperatures (1.5*, 20“. 2,'.", and 3fl"C), The disappearance of ‘^C-labclled sucrose 
was measured by feeding the exhausted fly a measured airioiint of fuel, and then recording the time 
taken to teach exhaustion again. Male flies (7 to 10 d old) were initially exhausted by attacliing 
them to wire, supports by a wax connection to the thorax and placing them before a fan. The loss 
of tarsal contact ,is the fly was picked up initiated flight wliile the moving air maintained corr 
tinucius flight. The fly was considered exhausted if, on stopping, tarsal stimulation produced 
flights of 1 10 s on five successive trials. Flight time and wing beat frequency were recorded with 
stop w.itcli and strobe light. Through the temperature range of 1,5-20'C wingbeat frequency increased 
from 128 to 177 cps. The metabolic rate as expressed by carbohydrate utilization Increased from 
18.2 to ,17. ,'i mg sucrose- “C/g live wt/h. At least between 16 and 30’C exhausted flies metabolize 
essentially all the carbohydrate fed to them, 

271 Lloyd, D.. Callely, A. C, THE A.SSiMILATION Op ACETATE AND PROPIONATE BY Prototheca 

•zopfll. Blnchem, j. 97 (10(1,6) 176-79. -- 

The tticarbnxylic add and glyoxylate cycles are of major importance In the aasiniilatfon of acetete 
and proploiwte by P. aipHi. The pattetn of a,ssimilatlori of acetate-2- »C and propionate’2- '■‘C 
by whole cells growing with their respective substrates is similar except that with propionate, 
fi-hydroxypropionatc is the first labelled intermediate detected, (1\ fixation is of little quantitative 

importance far the growth of this •irganlsm with pnipionate. The yield of cells obtained/mole of 

acetate is similar to thatobtalned/nwle of propionate and about half that obtalned/tnole of butyrate, ; 

these substrates acting as sole. siHirces of c and energy, (CA 6 . 81 196,5, Ih.'Jfidb) 

Seoalsor 

HR The niicleus-pLism.! raMtloiiship and Its be.iriiigs on the giant growth of the egg cell. (Bier, K., 

1964) 

290 Comment cat , cfelser le tmiisit iritcstliwlchcz lesguSpes sociales, Les consc'qiieiices bltilo- 

glques. (Montagner, 11 ,, 1904) 



73 



S70 Drosophila cytology and genetics. (Oak Ridge National I.abor.itory, 19(15) 

777 Metabolism of crickets. (Menliinick, E,F. ,19(14) 

1047 A simplified ionization chamber procedure for the contitiuoiis nieasiircnient of respiratory 
of insects. (Levenbook, L., Dinamatca, M.L , 19ilS) 

1048 Continuous measurement of C^Oj respired by insects. An ionization chamber methcid, 
(Robinson, J.R., Chefurka, W., 19G4) 


C. ECOLOGY 


1. General Articles, Surveys 

272 Norris, K. R. THE BIONOMICS OF BLOW IT.IES, A. Rev. Etil. 10 f 1905) 47-(i8, 

Review article. Radioisotopes were used for labelling larvae and for studying insect ecology 
(dispersion and population density), (The use of radioisotopes in studies coveted elsewhere in 
this bibliography is not always mentioned specifically). 


2. Behaviour 


(a) Feeding* 

{including Mechanisms of Feeding and Transmission of Pood) 

273 Abdel-Malek, A. A. STUDY OF THE FEEDING HABITS OF MALE Anopheles setgenti Theo. AT 
SIWA OASIS USING RADIOPHOSPliORUS. Bull. WldHlthOt)!, 30 (191)4) 137~9. 

The feeding habits of male sergenti were studied in Slwa, an oasis covering 200 krn, at 22 ra 
below sea level, approximately 600 km northwest of Cairo, The males were reared in the laboratory 
from larvae collected in the field, Samples of the various plants in and around the larval liabitats 
were cut in the field under water, and subsequently labelled by keeping the cut stems dipped in 
30 ml ofNaH 2 ®’’PO^ (at20 pCl/ml), Adult mosquitoes were then given the opportunity to feed on 
them. Out of the 40 species of plants investigated, only three proved suitable for food. In descend" 
Ing order of suitability these plants are SaHcornia frutlcosa (L.) 1„ (average: ,'i24 cpin), All^ 
uuturorum Medic. (14,5 cpm), and Jtincus arablcus (Asch. et Buch,) Adams (47 cpm), "Feeding 
took place on both flowers and leaves, and lasted 10 min on the average. A paper of the same 
title was presented at the "12th International Congress of Entomology, London, H-lii July 1964", 
see ref, 274, 

274 Abdel-Malek, A. A. STUDY OF THE FEEDING HABITS OF MALI- Anopheles sergen ti Theo. 

AT SIWA OASIS USING RADIOPHOSPHORUS, p, 7,78 of "Proceedings of the 12tb Intetriational 
Congress of Entomology, London, 8"16 Jul. 1904", Freeman, P,, Ed, London, Royal Entomological 
Society of London, 1965. 

For abstract, see 273. 


275 Auclait, J.L. RECENT ADVANCES IN THE FEEDING AND NUTRITION OF APHIDS, Can, Ent. 90, 
1-2 (1964) 241-9. —— 

Recent developments on aphid digestive enzymes, aphid feeding, and nutrition on host plants and 
on artificial media ate reviewed, with 39 referencei, Radlolsotopei ware utlllaed In a number of 
studies cited although this fact Is not specifically mentioned In die text, 


276(‘) Boormal, L P. T. OBSERVATIONS ON THE FEEDING HABITS OF THE MOSQUITO ASdes (Stegomyia) 
ilOTl* (Linnaeus): THE LOSS OF FLUID AFTER A BLOOD-MEAL AND THE AMOUNT OfTlOOD 
TAKEN DURING FEEDING. Ann, trop, Med. Parasit, 54 (1960) 8-14. 

A batch of mosquitoes, used the 4tli day after emergence, were allowed to feed on heparin-treated 
mouse blood (50 units/nil) confined over a mouse-skin membrane and made active by adding 
0.1 ml of a solution containing '‘‘^Ce or “''S. The fluid passed from the gut of the mosquito 
immediately ,ifter a blood meal was studied, the volume of fluid being estimated at ~l, 5 mm’. 

It is suggested that tins Quid is derived mainly from the blood meal, by absorption through the 
midgut wall and by excretion vi,i the Malpighian tubes and hind gut. In a small number of cases 
whole blood was passed out. In these cases, wlien the blood me.al contained living virus, virus was 
present in the faeces; when the blood was not passed, vims was absent from the faeces. It is con¬ 
cluded that defaccation after feeding is unlikely to be of Importance as a means of mechanical 
transmission of virus (Semliki Forest virus, KMV strain). The use of radioisotopes for the estimation 
of blood meals size ])rovidcs a method independent of faecal loss nf fluid. These estimates were 
Wj,, higher tliaii the commonly accepted estimates obtained by weighing insects before and after 
feeding, It is suggested that the normal size of a blood meal for A. aegypt i is of the order of 
4.0-4, f, mm’, 

277 Chauvin, R., Leeomte. J. ,SUH 1,ES ECHANGES DU "DEUXIEME DEGRE" ENTRE COLONIES 
FILLES DEMca jmlyctena ETUDIES AU MOYEN DES RADIO-ISOTOPES. Insectes soc, 11 2 
(1964) 97-104, (With English summary) ““ ^ 

he tmnsfert d'isotopes (™Au) entre les colonies Riles de Formic a polyctena , h partir d'une des 
colonies marqiides, suit des voles prdfdrentielies, malgrf! l'activ“it(J des butineuses plus ou moins 
dgalemcnt rdparties entre les fourmilihtes. Certaines colonies proefedent h des dchanges accifs de 
glucides et d'isotopes, d'auttes ne resolvent rien ou presque rien. Le transfert est limitd d'ailleurs 
1 line petite fraction de la quantitd totale qui a fitd distribude, Le marquage a dtd effectud S 
I'aldc de 30 mCi de ‘’*Au. L'or dtait mfilangd h 3/4 de litre ou 1/2 litre de strop sucre h m au 
moment de I’emploi et I'ensemble litait vetsfi sur le sommet du dome d'une des foiirmilibres. 

™ studies ON FEEDING BEHAVIOR OF HOUSE FLIES. J, econ, Ent. 57. 

The study was undertaken in order to determine the age at which Musca domestica L. 
begins feeding and the relative acceptability of liquid versus dry bairforraulationT" " 

Young flies were allowed to begin ad libitum feeding on radioactive (’’P) or poisoned 
baits at the time of emergence and determining the resulting radioactivity or mortality 
at various intervals. (120 pCi of «P-phosphotic acid was mixed with 15 g sugar 
and about 0.5 g placed in each cage; 990 flies were used in the ’’P-tests). Results are 
shown graphically, No difference In feeding behaviour was found between the sexes. On the 
liquid bait OIP/o of the flies had fed by the 5th and mote than 90»/» by . the 12th hour when only 50% 
had fed on the dry baits. Since fly mating does not occur before the 18th bout, a liquid bait- 
chemosterllant placed in a breeding site may be expected to be mote effective than a dry bait. 

measurement OFSAUVATION BY Aedes aegypti (L.) 
FEEDING ON A LIVING HOST. J, Insect Physiol, 1 H 196 S 1 347-,5.S. 

, h, i®SMl mosquitoes having trltiated water in their body fluids were permitted to feed on living 
suckling ml«,, The quantity of saliva a mosqUito left in a mouse was computed as the ratio of 
th(s radioactivity nf the ’H found In the mouse and of the speclfie activity In the mosquito fluids. 

The fluids were extracted from individual mice and Individual,mosquitoes by lyoplilllaation, and 

they were assayed for ,’H In a liquid scintlllailon spectrometer. The quantity of saliva left in a 
mouse when a mosquito took a blood meal had a range of 1-13 pg, with a mean of 4. 7 pg, (Auth,) ' 

280 Entwlttle,,P.P., Longworth, J.P, Rep, W, Aft, Cocoa Res. Inst. lfl6S/6S ficflav avp 

During Investigations on the feeding behaviour of the mealybugs, radioactivity counts were made on 
adults and nymphs of Planococcoldesnjalensls fLalng) that had fed for 24 h on young wood and on ■ 
old. secondarily thickened stems of cacao seedlings of which the second leaf from the apex had 
previously been exposed for 3 h.to carbon dioxide [ “CO*], Counts per minute for mealybugs on the . 
young stems were 218 for adultsdlrectly in line below the treated leaf, 15 for adults below but not in 




line with it and 108 for nymphs from all round the stem; for adults and iiyniplis on tile old sterns, 
they were 1105 and 501, respectively, and the background count was about Lli In sections of the 
old stems that were mounted, covered with pliotograpliic emulsion and developed after storage in a 
deep-freeze for 16 d, the silver grains of the emulsion were located over the youngest phloem near 
the cambium, indicating that P. njalensis can feed in the phloem; whether it does so exclusively 
is not known. (From KAE-A 52; 1964,568) 

281 Kasting, R., McGinnis, A. J. MEASURING CONSUMPTION OF FOOD BY AN INSECT WITH 
CARBON-14 LABELED COMPOUNDS. ). Insect Physiol. H, 9 (1965) 1253-60. 

A radioisotopic procedure was investigated in which siictose-U- ’‘'C or cellulose-n"*'*C was incorporated 
into artificial diets. Measurements of food consumption by 5th-instar larvae of the pale western 
cutworm, Agtotis orthogonia , liy the radioisotopic method and either the gravimetric or chromic 
oxide methods agreed well. Results from applying tlie radioisotopic method to individual Ist-instar 
larvae of the cutworm fed a sprout and cellulose (1:1) diet varied with the individual; the quantities 
consumed ranged between 1.4 and 24 y for a 6 h feeding period. However, significant differences 
in the quantities of some diets consumed by Ist-instar larvae could be detected by the radioisotopic 
method. It was concluded that the radioisotopic procedure offers a means of measuring and comparing 
the quantities of food consumed by very small insects. (CA 63:19(i5,15261g) 

282 Lee, W, R. RELATION OF DISTANCE TO FORAGING INTENSITY OF HONEY BEILS mellifera ) 

ON NATURAL FOOD SOURCES, Ann, ent. Soc, Am. 58, 1(1965) 94-100. 

In experiments conducted during two seasons, several variables affecting the relation of distance 
to foraging intensity were tested simultaneously by labelling bees with genetic markets and either 
or *®‘l. During one season the weather, though variable, permitted normal flight and there 
was no significant variation among the days sampled; during the other season cold weather and 
frequent tains limited flights to short, intermittent periods and there was large variation, among 
samples taken on different days at the same location. Weatlter, having a major effect only under 
• marginal flight conditions, is therefore a "thteshold" factor. During the season when weather 
permitted normal flight, the bees were so distributed that a linear relation to distance was found 
in the proportion of bees between any two of the three apiaries. When the proportion of distance 
that bees from each apiary had to fly to the sampled location was plotted against the proportion of 
bees for each location, the steep slope of each line obtained indicated a rapid decrease in relative 
attractiveness of a food source with increased distance from the apiary. The body-colour mutation 
"cordovan" did not affect the distribution of foragers or their pollen-gathering activity. During 
the season when weather conditions permitted normal flight, '^‘1 showed no effect on the distribution 
of foragers, but ^*P had a slight effect. Even if the data from the apiary that was fed ®P are 
omitted, it is concluded that there is a rapid decrease in relative attractiveness of a food source 
with increased distance from the apiary. (Auth,) 

283 Orenski, S. W., Murray, J.R., Maramotosch, K, FI.IRTHER .STUDIES ON THE FEEDING HABn'.S 

OF ASTER YELLOWS VIRUS-CAldlYING CORN LEAFHOFPER.S, Contr, Boyce Thomson Inst. Pi, Res . 

M, 3 (1965) 47-50. 

No significant differences were found in the isotope uptake from ^iil'-labelled China aster (Calllsteplius 
chinensis ) leaves by virus-free or vltuliferous insects (Dalbulus maidh). The more prolonged survival 
on healthy asters of vituliferous insects is apparently tlie result of greater digestibility of the sap, 

The Isotope uptake by both virus-free and vlruliferous insects was several-fold greater on diseased 
asters than on healthy plants, (CA 63; 1966, liiyOiih) 

284 Seay, T.N,, Rodriguez, J.G, THE EFFECT OF COLORED LIGHT.S ON INGESTION BY IMMATURE . 
TWO-SPOTTED SPIDER MITES. Bull.ent, Soc, Am. 11, 3 {lOBfi) 100, Abstr, 112. Presented at 
the "Annual Meeting of the Entomological Society of America, New Orleans, 29 Nov. -2 Dec, 1965", 

A technique has been developed whereby immature two-spotted spider mites, Tetranychus urticae 
(Koch), may be fed sucrose solutions or cliemlcally defined diets through a collodion membrane. 

The effect of coloured lights on ingestion may be determined by iiicorpotatiiig the radioisotope 
Into the solutions or diets, (Abstr,) 


76 


285 Strong, F.E., Landes, D. A. FEEDING AND NUTRITION OF Lygiis hespenis (HEMIPTERA: 

MIRIDAE). 11, AN ESTIMATION OF NORMAL FEEDING RATES. Ann, ent, Soc. Am. 58, ,'1 (1965) 
309-14, ■ " 

Four methods were employed to determine the amounts of food ingested by L. he spenis Knight, 

Three of them were satisfactory. (1) By weighing the food source before and after being fed upon, 
adult males were found to consume an amount equal to 11270 of their body weight per 24 h. 

(2) When was utilized as a tracer, 3td-instat nymphs were found to ingest an amount equal to 28.37» 
of their initial weight in 24 h. Expressed as a percentage of body weight, the amounts ingested 
per unit time decreased as the nymphs matured. was added to fresh bean juice in the form 
of Ha , to yield 195 cpin/pl of juice. Preliminary experiments on oral secretions with *%, 
which is not metabolized, indicated that during their feeding activities L. liesporus apparently 
recycles appreciable amounts of fluid; this suggests that values obtained with measured gross 
rather than net food consumption, for is not recycled back into the host. (3) A direct estimate 
of food consumption was obtained when bugs were fed through .a Patafllm membrane sealing the 
end of a food tube connected to a capillary, Females were thus found to ingest an amount equal 
to 169»/() of their body weight in 24 h, while males ingested only 987o of theirs. 

See also.' 


20 A change in the activity of feeding and mobility of the fleas Xenopsylla o heopjs marked with 
radioactivephosphuriis 32P. (Kharlamov, V.P,, 1965} ^ 

32 Radioeesium accumulation and feeding by willow leaf beetles (ChtyaomelJi knabi Brown), 
(Crossley, D,A., Ir., 1964) 

33 Biological half-life for radiocesium in aphids. (Crossley, D. A., Jr., 1964) 

242 Analytical and histological study of the head and thorax glands in the honeybee Apis niellifica, 
(Hatiser, G., Rembold, H., 1965) 

288 The wood-destroying carpenter ant and its importance in forestry studied by tracer technique, 
(Kloft, W., I-ialldoblet, B., 1964) 


289 Radiotracer investigations to determine the nest area of wood-destroying ants Caniponotus 
hetculeanus AND C, ligniperda Latr, (Kloft, W. et al., 1965) 

290 Comment cataetdtiser le transit intestinal chez les guepes sociales. Les consequences 
biologiques. (Montagner, H., 1964) 

291 Etude du comportementaiimentaire et des relations trophallactlques des males au sein de la 
socidte de guepes au moyeii dkin radio-isntope. (Montagner, H,, 1964) 

305 Landscape studies using radioactive tracers; III., Interdependence between arthropod food 
chains in a tulip poplar forest. (Crossley, D, A,, Jr., 1963) ' 
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Swarming, mating, and density in nature 
1965) 



(Ouraishi, M. 


(b) General Behaviour 

286 Dame, D. A., Schmidt, C. H, P33’LABELED SEMEN FOR MOSQUITO MATING STUDIES. 
Radioactive semen of male Anopheles quadrlmaculatus Say and Aedes aegypti (L.), reared in 
media containing 0, l, 0,26, and 0.5 pCi/ml of ®P pet larva, was detected In the spetmathecae of 
thefr mates after copulation. The tadloautogtaphio techniques employed for detection of semen 
from treated males can be utilized in field investigations of mosquito-mating behaviour. Further- 
mote, male ^ qiiadrimaculanis sterilized by tepa after seitien tagging with radlophosphotus were 
competitive with untreated males for mates among untreated females. (Auth,) 

287 HOlldobler, B. UNTERSIICHUNGEN ZUM VERHALTEN DER AMEISENMANNCHEN WAHREND 
DER MAGINALEN LEBENSZEIT, (The behaviour of male ants during their imaginal life span). 
Expetlentla 20, 6 (1964) 329-30. (In German,with Englishsummarvt 

Several phases in the Imaginal life of males were identified; I = soelal phase; II = rest phase: 

III = sexual phase; and IV = death phase, 3!p ,ind ui) were used to study their behaviour, and 
, differences in life and phase spans were observed between, Camponotus ligniper da Latr, and 

C. hetculeanus L., on the one hand,, and the much shorter-lived Formica polyctena on the other. 
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i’nrmica also proved inncli iiiorc iiidcpeiideiit cm emergeiice, and iiion.', specifically adapted for 
thy sexual phase, Various other differences were obricrvcd. 

Sea; also; 

Ti Three experinieiits with Crypt orrliyiichiis Japadu 1,. by riieaiis of radioat;tivi! niiirkliig. 

(Dttfiiiice, C. ct al., Ifliid) 

9 laibcllinj; of eggs of the catub moth, li«oiiiydo[s rarajoidac (Zellet), with for ecological 
studies, (Peleg, 11.A., Gotliilf, S,, 19(14) 

20 A change in the activity of feeding and iiinbllity of the flcais Xeiii'ips)[lla dieopis marked witli 
radio,active phnsplioriis (Khatlarnov, V.P,, 1965) 

309 liadloecology of iinid-dauber wasps. (Shinn, P., 1964) 

318 Swarming, mating, and density in nature of Atiophclcs 5te[ili cii,si iii ysorei isis. (Qitraislii, M.S,, 
1965) 

989 Activities of the rnedfly investigation seetton July 10, liKlU-Jiine 30, 19114 tin insect control 
by radiation, Oirsa, San .Salvador, El Salvadttt. (Mor.tk5, K,, iid) 


(c) Social Behavioup 

288 Kloft, W., Htilldoblcr, 11. IINTERSIICHIINGEN ZIJl! lk')HSTI.lClIi;N IIEJOlitlTIING HER WiVl • 

Z£R,ST6reNDF.N ROSSAMEISEN tIMTER VERWENDUNG DEll TliACER-METHOnE, (The wood-desttoying 
carpenter ant and its importance in forestry, .stmiietl by tracer technique). Anz, SeliUdlingsk . 37 
(1964)1(13-9. (In German, with English summary) 

Carpenter ants (Canipntititus .sp.) are known to occur in foretits In northern and southern Europe. 
However, they can .ilsci be shown to be a serious menace in Central niitope, as Illustrated in a forest 
at 340 m above sea level in northern Bavaria, Whereas isolated infested trunks may occur throughout 
an entire forest area, a tiigli percentage of infested trunks was found lit sunny and warm marginal 
zones. Ill that particular forest tlie ants appeared to prefer Norway spruce but also settled on pine 
and, occasionally, on oak, beech, and birch. Damage was primarily caused by Campoiiotn s 
lierculcaiiiis L, in solution in honey water was fed to tlu: ants, Regurgitation allowed the 
nest areas of Camponotiis colonies to be determined wicti precision, The nest area of a single colony 
could be sliown to covet several hunks and to be miicli wider than could be supposed from damage 
visible externally. 

2H9 Kloft, W., Hilllilobler, I)., flaisch, A. TRACERUNTER.SUCHllMGEN ZUR ABGREMZtJNG VON 
NE.STA1U;ALEN llOLZZlillSTOllENDERRO.ISAMEI.SEN (Campoiiottis hetC-i il eaniis i,. UNDC. 
ligniperda Latr.), (Radiotracer investigations to determine the nest area of wood-destroying ants 
(Camponntus herculeaniis aiitl C, lignipthda I.atr,) Eritoiiiologln exp, appl, 8, 1 (190,5) 20-20. 

(In German, with English summary) 

Regurgitation is particularly important in the feeding behaviour of wood-destroying ants. In tests 
in Germany, radioactive iodine, *’*1, in himfiy-watet was fed to colonies tif C. tierculeanus, and 
a scintillation counter was used to determine the nest area (the ,irca that was radioactive following 
regutgitatloii) in trees, The appiiratns gave very consistent results with different types of wottd, The 
nest area of a single colony was found to Include several trunks and covered a much larger area 
than the external damage revealed, 

290 Montagner, H. COMMENT CARACTKRISER IE TRAf-iSlT INTIfSTlNAJ, CHEZ 1,ES GUEPES 
SOCIAU'-S. LE.S CC)N.SEQUKN(;:E.S BI(:)l,OGlQ|Ji;,s. C. r, tuibd, bdaiic. Ae.id. ,Sci,, Parts 2S0, 

12 (19S4) 201(1-9, ..... 

les travaux ont pond sur Paravcspn la germanica et P, yul|ar| 5 , 1,'aiiteur a utillsd deux mdlhodcs 
pour tendre compte de la durde du transit Intestinal; 1) in imisurf! proprernent dltc de la piSrIode 
biologique, pdrlode effectivement mesiirdiJ, ethe calciil du rapport radloactlvjtd des excreta/ 
radloactivltiS des Insectes, - Pour line diiti'e d'expdrienni; di; 24 |i, 11 appatatt quo le rapport eit 
d'aiitaiit plus faible qne les Insectes sont plus iiombrenx. I,a rdteiiiion liitestinale cit d'embldc 
irhs bonne pour les groupemenis d'au riioiiis 30 Indivldus, .'tints (lue le transit est beaiicoup plus 
raplde pour cetix qul ne coinportent qiie qiichines iniitds, Ce phdnomhne s'aceentue pour one 


lempdrature nettemeait infdrieure h la tempdrature soclale du nid, 23'C coiitre 28*C. Les ex- 
pSriences ont dgalement montrd que Tdeonomie de nourritute est la mieux tdalisde dans un 
groups qul a gardd la structuration soclale la plus proche dc la norinale. An contralre, les 
ouvrihres Isoldes inontrent une rdtentloii de nourritute tths faible, Variations corripardes des 
pdrlodes blologiquoa des oiivrihres et des males inontrent le catacthte rdduit de la vie sociale chez 
les males dont les seules composantes vdritables sont la recherche des tdgurgltatlons latvaites et 
I'accomplissement des fdcoiidations, 

291 Montagner, H. ETUDE DU COMPORTEMENT ALIMENTAIRE ET DES RELATIONS TROPHALLACTIQUES 
DES MALI'S AU ,SEIN DE LA SOCIETE DE GUEPES AU MOYEN D'UN RADIO-ISOTOPE. Insectes soc, 

U, 4{19(14) 301"If). --- 

U; matqiwge des insectes ( Paravcspnla vulgaris ja dtd effectiid en foumissant du miel auquel a dtd 
incotpord tie I'or radioactif (‘“Au) en solution colkiidale, de faqon quo chaque itidividu pulsse 
nbsotber an moins I'fiqnivalent de 1 )ic, Les aiitaiirs ont tnontrd que les mtles das nids actifs 
s alltneiitaient coiivnuableiiicnt d’etix-memes, alors que dans les nids avaneds les jeuncs dtaient 
setils capabkis de le lake. Les adnltcs do ces derniets ont toujours une alimentation faible ou nulle. 

Les oiivritres ne ks noiirissent qn'avec rdticeiicc, Par contte, ils semblent trhs aptes h soliciter les 
rdgiirgitatioiis des larves, Earit que k nid reste actif et bdndficie d'lin apport dc nourritute aboiidante, 
les iriiilcs sont ptobableineiit capabk.? de piiiser lour propre iioiirritiire h des sources varides, comrae 
les aiitres habitants, Mills lotsque k nid pdtlcllte oii lorsque ks fondatrices fillcs apparaissent, ks 
pourvoyenses les ddliussent an lidiidfice de.s autres oiivriferes, des fondatrices et de lent larves. Il 
sembk aloes (|ue les males iTaeqiiihreiit jamais de fa^oii parfaite le mdeanisme de la trophallaxic 
dont les phases complexes devienneiit des rdflexes entre les ouvrihres, Ce sont des indivldus 
inadaptds k la vie sneijik du nid, rrayaiit que pen de relations avec ktirs otivrihres et vivant en 
parasites sur les rdgiirgitatioiis de.s larves, D'ailkurs, llsnesontpas capables dc noutrir le couvain, 
meme lorsqu'mi lent fournit imc nuiirriturc ahondante et ils s'alimentent sails. 

Sec also; 

277 Sur ks eclianges dii "tkiix!f;me degrd" entre colonies filks dc Ik rniica polycteiia fitudlds 
an rtioyen des radio-isotopes. (Chauvin, It., Lccornte, J., 1964) 

287 Tim behaviour of male ants (luting tlielr Imaglital life span, (iWlldoblcr, E., 1964) 


(d) Dispersal and Migration 


292 DlplwLi, J., 'IMlmt, L, THE DISPERSAL PLIGHT OF Mellgctlies BEETLES AND .SPRING MIGRATION 
OF DELPHACIDS WITH SPECIAL REFERENCE TO THE APPLICATION OF THE TRACER METHOD, 
p. 328 of ''Ftocciiding.5 of the 12th International Congress of Entomology, London, 8-lfi Jul. 1964", 
Frmmui, F,, Ed. l.omloii, Royal Entomological .Society of London, 1965. 


Radioisotopes were first used in Czechoslovakia for work on the ecology of the leafliopper Javesella 
‘'f skhllc dwarf virus, to study its migration from hibernation to 
spring oats, tither experiments were carried out with bees to test their effectiveness In visiting 
alfalfa flowers and with Mdig^etlics beetles visiting rape flowers, A solution of NajH’^PO^ or 
Nallj^po^ of specillu activity .‘iO-lIiO pCl/ml labelled the plant sap, beaflwpper activity leadied 
lOtl-iOflO cprii, ensuring adequate detection up to 4 weeks of capture. Pollinators were marked 
by feeding un honey and sugar paste tii which water was added, mixed with Hj^PCh (50 pCl/ml) 
but no positive tesiilt was obtained In,alfalfa fields, Mellgcthes beetles were dipped (aqueous 
solution ot , at li, 7 liCl/nil, for 4 ruin). The detection of radioactive specimens after 
8 d expomte was secured by gluing them on a safety pack x-ray film, thus permitting differences of 
5 cpiii to he measured. Only one labelled female was found In the oat field of release, and one 
male specimen about hOO m to the south east. The following year about 17 000 labelled specimens 
were released at their hibernation site and checked at successive weekly intervals, Of 3672 specimens 
swept only eight were radioactive. Maximum migration from the point of release was 824 m to 
the south east (the pteyailing wind direction), with an evident spread over an area exceeding 


2*3 km in diameter, because no sttlklngly higher numhet of radioactive specimens had been found 
111 ,fields closest to the point of release. The marked 13B 000 Mellgethes spp, predominantly 


M, .atiHetis F. 


were released some metres from the flowering tape. The speed of flight of the 




beetles was 150 rn/li. S5 samples swept after 1, 50 and 08 li contained 485 labelled specimens 
out of 131 300, showing the dispersal to be nearly regular over the area, In a second experiment 
483 000 specimens were marked, in a different area, neat a wood in the centre of some distant 
fields of rape, In the nearest field (200 ni away), labelled beetles were found Z h after release. 

A .sweep in all three fields within a circle of one km in diameter 24 h later gave an average of 
26 labelled specimens In 25 000 beetles checked. Similar sampling 8 d later at about 4,3 km gave an average 
of 10 specimens. The radius of action and mobility of flying insects appears to be much higher than 
previously supposed, so that the actual maximum distance of migration can hardly bo ascertained 
either by means of a portable detection apparaius or by sweeping. 


Z97 Lewis. C. T., Waloff, N. THE USE OF RADIOACTIVE TRACER,S IN THE STUDY OF DISPERSION 
Ot’ ^tliotylus virescens (Douglas and Scott) fMlRlDAE. HETEROPTERA), Entoraologia exp. appl. 7, 
1 (1964) 15-24. (With French summary) 

A method Is described by means of which large numbers of 0. virescens captured on broom 
(Satothamnus scoparius ) in England were labelled with ®P and that could be readily differentiated 
auioradiogiaphically. Samples of insects labelled differently were released in two sections of the 
broom plantation, and subsequent recaptures from inside and outside the plantation provided evidence 
of a considerable edge effect of the habitat on the movement of the Mirids, (From aiith, summary) 


293 Dustan, G.G. TAGGING THE ORIENTAI, FRUIT MOTH, Grapliolita inolesta (Biisck) WITH 
RADIOACTIVE PHOSPHORUS FOR FT.IGIIT AND DLSPEli.SAL STUDIES. Can, Ent. 97. 8 (1965) 
810-16. 

Large numbers of Oriental fruit moth adults were successfully tagged (500 or more cpm) by holding 
them for 24-48 h in cages provided with cotton wicks moistened with a water-solution ofat 
20 pCi/ml. The addition of sugar to the tagging solution did not increase its effectiveness. Ap¬ 
proximately SO®/.) of the total radioactivity of the tagged moths was internal due to ingested liquid 
and the remainder was on the surface of their bodies; Wk of the total was in and on the abdomen. 
The loss in radioactivity of tagged moths in 1-G d was 2.2-4,7 times greater than the theoretical loss 
due to isotope decay alone, The highest rate of loss occiirted during the first day, probably through 
excretion before the ®P was absorbed from the digestive tract. Egg laying contributed to loss of 
radioactivity. Though water and liquid bait removed some ^''P from tagged moths this did not 
result in appreciable contamination of other moths trapped in the liquids. Attempts to tag large 
numbers of moths (400-1000 per cage) for release and recovery experiments were only partially 
successful as the radioactivities attained by individual moths varied widely at different times and 
from cage to cage, even under the same environmental conditions, This iippeated to be partly due 
to differences in the feeding behaviour of different batches of moths and it may have been influenced 
by the conditions under which they were reared, (Aiith,) 


294 Fussell, E.M. DISPERSAL STUDIES ON RADIOACTIVE-TAGGED Culex qiiinqtiefasciatiis Say, 
Mosquito News 24, 4 (1964) 422-6. 

H 3 ®P 04 was used for labelling larvae at 0. 079 mCi ®P/1 water, at a larval concentration of 
4000 larvae/ft* water surface. Previous studies had shown the Waipin Peninsula to be the primary 
source of C. quinquefasciatus for the Pearl Harbor area. Out of 275 000 labelled ratisquitoe,s telea.!ed 
on the peninsula 634 were recovered at distances up to 3.5 miles and 20 beyond the 0.5 mile radius 
of the release point. Whereas wind direction had some effect, dispersal distance was not affected 
by the sex of the mosquito. 
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Irapens, R., Francois, E., Riga, A, Myzus petsicae Sulx, ET Aphis fabae Scop,; LEUR DISPERSION 
SUIVIE A L'AIDE DE ®P, Revue Agric., iirux. 17, 7/8 (1964)'90.5-19. (With English summary) 


Ces essais ont dtd mends aii couts de I'annde 1963. Un proeddd de marquage d'aplildes au moycn 
de “*P et de oomptage deTactivitd abSQtbde par ceux-ci e,st ddcrit. Des betteraves ciiltivdcs 
en vases de vdgdtation, fnrent arrosdes avec une solution contenant 1 mCi de (solution h laquelle 
avait dtd ajoutde une certalne quantitd de ’^P stable sous la mcnic forme cliimique d'ortliophosphate). 
Les pucetons restbrent 2 ou 3 j surlesplantestadloactives, Les c.s.ials principaiix, en plein champ, 
sur des patcalles de betteraves suctibres, futent con^us de manibre b pouvoir dtudier la dispersion 


des deux pucetons vitulifbtes; Aphis fabae Scop, et Myxus persicae Sul/. I,'utilisation d'lm 
appareil de ddtection b grande sensibilitd et b faible mouvement propre a permis de mesurer les 


activitds, quelquefols trbs falbles, de la fraction des Insectescapturdsptovenaiit des plaiites-sources 
matqudes, Les rdsultats sont encourageants. Des prdclsioris sont apportdes snt 1 ideologic des deux 


pucetons,. 



296(2) ((^skl, IL STUDIA NAD BIOLOGIC IEKOLOGI^ NA-SIONNICY TIUEs'nIOWKI Rliagoletis eera si I., 
(DIPT,, TRYPETIDAE). (Studies on the bionomics and ecology of Rliagol etis cerasi 1„), Po lskie 
Pismo ent. B, Pt. 3-4 (1963) 153-940, (In Polish, with English and Russian summaries) 

®p was used In some attempts to determine the duration and range of adult flight but was found 
to be unsuitable as the tracer was transmitted to eggs and larvae by the female, and cherries 
became contaminated. 



298 Deleted 

299 Ouraishi, M.S. STUDY OF THE FLIGHT RANGE AND GONOTROPHIC CYCLES IN Anopheles 
stoph^ USING P®*, p, 426-28 of "The Role of Science in the Development of Natural Resources 
with Particular Reference to Pakistan, Iran and Turkey. Symposium of the Cento Scientific Council, 
Lahore, Jan. 1962", Oxford, Petgamon Press 1964, 454p. 

Over the last two years, field studies were carried out, in collaboration with the Iranian Institute 
of Malatiology and Parasitology, in which a total of 190 000 “p-labelled A. stephensi were released 
among a group of Isolated villages, After large-scale collection 287 labelled insects were recaptured 
at distances up to 4i km from the release point, All captured females werd classified according to 
the amount of undigested blood (Sella stage) and then dissected to find the stages of development 
of their ovaries (Christopher's stage). The number of dilations in the ovarioles revealed the number 
of gonotrophic cycles completed by the females (Polovodova). The study thus provides an effective 
determination of the flight range, the development of the ovaries in relation to the age of the 
mosquito and the length of the gonotrophic cycle on nature, 

300 Deleted 

301 Rubtsov, I, A. MODE AND RANGE OF BLACK FLY (DIPTERA; SIMULIIDAE) LARVAL MIGRATIONS. 
Ent, Obozr. 43, 1 (1964) 52-66, (In Russian). English Translation: Ent. Rev, 43, 1 (1964) 27-3,3. 

Migration of the blackfly was studied by direct visual observation of larval displacement in bodies 
of water; clearing (e.g. by insecticides) sectors of water below sites where mass concentrations 
have been found and then studying the colonization of the cleared sections; tagging larvae with 
radioisotopes, then releasing them into the water, recovering them and counting the tagged 
specimens; observation of the distribution of larvae and pupae in drained riverbeds after the 
spring hoods have subsided; and other indirect methods. Difficulties in recovering tagged insects 
under natural conditions make a valid interpretation of results almost Impossible, particularly 
assessments of the distance to which larvae are actually able to migrate. 

see 1/334, 

302 Soria, F, STUDIES ON THE LONG-RANGE DISPERSION OF THE MEDITERRANEAN FRUIT FLY 
UNDER VARIOUS CONDITIONS IN TUNISIA, WP/31/7, International Atomic Energy Agency, 
'Vienna(Austria). 1965, p.4, 

303 Stem, V. M., Schllnger, E, I., Bowen, W. R. DISPERSAL STUDIES OF Ttichogtamma semifumatum 

(HYMENOPTERA: TRICHOGRAMMATIDAE) TAGGED WITH RADIOACTIVE PHOSPHORul.Ann. 

ent Soc, Am. M, 2 (1965) 234-40. ~ 

About 2 million^ semifumatum (Perkins) were released in the first study. In the Imperial Valley) 
Calif., and about li million in a second study neat Shafter, Calif.. in 1960, Females tended to 
disperse more rapidly than males, I ? being recovered 2000 ft from the release point 17 h after 
release, while 2 (/ were taken 400 ft from the release point after another 24 h had elapsed. One 
individual (sex not determined) was recovered 3500 ft from the release point, 62 h after release. 

Since the radioactive wasps were found to live at least 15 d after release, females could have 
dispersed up to 10 miles and males up to 1 mile of tliey dispersed unJditectionally from the area 
of release; or emergence, Specimens were easily recovered within 200 ft of the release point, but 
the factor of area dilution Is extremely important in connection wltli recovery of tagged, specimens, 

whose number decreased markedly with Increased distance, 1(1 the absence of rigorous weather 
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conditions, the extent to wliicti teinpntatute and wind aided nr hindered dispets;!! could not he 
determined. Tagging procedures arid vacuum siictkni saiiipUiig ifiethnds are disensied, ’M'was 
administered in a lioney-water snliition (d/:) h(ini:y and l/‘i watcit), smeared dii glass plate rops to 
feed and tag the pat.isites as they emerged and flew inwards tiie light iheing positively pliototmpic). 
Many of the parasites ingested enouglt radioactive honey-water tn give I.'iOl) cprn oil a G-M scaler. 

304 Taimr, L., Dlabola, J. RADIOISOTOPES AS TRACERS USED »R MIGRATION STUDIES OF THE 
LEAPHOPPER SPECIES Caligypona pelluclda Ih Acta agron. liiing, 12, ;i/4(10fi:i') ilRMM. (in 
Hungarian) 


1 Radiomarking in the study of insect pests. (Andreev, S, V, ct al., 1S(M) 

2 Labelling of adults of ChUo partellus Swlnlioc. (C. ztuicllus), the stalkboccr of inaixe aird 
"jQwar", with radioactive phosplionis(P“). (Chaitetji, S, etal,, l!)04j 

G Three techniqiie.s for labelling Culieoicles (Dipteta: Heleidae) with radioactive tracers both 
in the laboratory and in the field, (Davies, J.B,, 19fi;i') 
g Labeling of eggs of the c,arol) moth, Eutomyclo ia cet a to i iiae (Zeller), with P® for ecolngical 
studies. (Peleg, B.A,, Gothilf, S,, 1SG4) 

272 The bionomics of blow flies, (Norris, K,R., 19fi'i) 

282 Relation of distance to foraging intensity of honey bees (.^s melllfera ) on itatiital food sources, 
(Lee, W.R., I9fi!i) 

318 Swarming, mating, and density in nature of Anopheles s tepheiwl tnysoreniis. (Qutaishl, M. S., 

1965) - 

319 Les radioisotopes in dcologie animale; I. Experiences stir le matquage de pucetons vecteurs. 
de la jaunisse de la better.avc. (Impuns, R. M al., 196b) 

988 The application of nuclear energy to .igricultute. (Moh, C.C,, 1904) 

989 Activities of the medfly investigation section during July 10,1963 - June 30,19G4 on insect 
control by radiation. OIRSA, San Salvador, El Salvador, (Morales, F,., nd) 


3. Inter-Helationa 


(a) Insect Environment 
(Radioactive Contaminated Systems, 
including Deliberate Contamination and Fallout, and Food Chains) 

305(*5 Ctossley, D, A., Jr, LANDSCAPE STUDIES U.SiNfi RADIOACTIVE TRACERS: III, INTERDEPENDENCE 
BETWEEN ARTHROPOD FOOD CHAINS IN A TUMI' POPl.Ati FOREST. Bull, ecgl. Soe. Am. U, 3 
{1063) 74, Abstr, 

the contrasting movemenistif ^^Cs through two types of food ctiajiis Is bdtig ftdlowed In a tulip 
poplar stand, One food chain was based on green Wiagu. The principal heiblvtwes were geometrld 
larvae and apbldsi principal predators were nlitysopids and spiders. The other fottd chain was based on 
litter* Distribution of in plants, herblvtsres and predatnrs was slniiiar m iliai found for the soli- 
, plani'inseet food c!).iln oil the White Flak hake tied. Otiiii'cntfatlotis of ®Cs In leaf litter herbivores, 
and predators collected from the forest floor, suggest that some ol the forest floor arilmali meet their 
energy requirements through the green foliagi; fond cliaiii, Cnrretit teteatdi is using physical and 
biological aspects of the movement of ®(.‘s to define tiinrf precisely ihe interactions between food 
chains based on different parts of the itwsystenis. (Abstr.) 

306 'Neisoil, D.l. BICMGlCAL VECTflBRAND HEBERVtn Nature, land. 203 

' (1964) 420. ' . ■ 


The roles of eiiiergciit Ctiirnncunidae as vectors nf 5»Sr and fresliwatet clariis as reservoirs of ““Sr 
ill the Cllid) .Old 'leiiiKssee Rivers were assessed. Fallout entering tiie Cliiidi River added 4f:l times 
as ntirdi dr as was reiiwvetl by the ctiiergiiig chirononiids, Therefore, it was concluded tiiat the 
getter,il dlsinrrsion ni ’“Sr by insects is not of great importaiiec. Similarly, the tinniial removal 
and reservoir of Hr in clanis were small. It is .suggested that gencrtil ctintariuiiatioji of tin; landscape 
by iiioiule nrgamsiiis is mdikdy. (nsa IB; IBM.iniaili) 

307 Patten, B.C. S’I'AHUNARY DISTRIBUTIDN AND TtlRNdVER Ol-' RADIOACTTVlTr IN A HYl'OT'HE- 
1ICAL FOtiD CHAIN, p, '10-92 of "Health I’hysics Division Aimual Progre.M Report for Period Endiiip 
Inly 31, igfit'i , ORM|,-,(ii-}9, Oak Ridge National l.ab,, Tcnn, Oct. 19(18, RfiPp. 

A niatlieiiiatical approach is described, 


.. ’ .KM nuiwimiv-iirlViiiKUliNU UAKKUMIi 

DEI', iLI* IN DESERT S'l'EPi'E VEGETATION. liW-SA-3ii.'iil, Geiienti Electric Co., Richland, Wa,sli, 
Hanford Atomic Products Operation, SB May 19G4, 17 p, 

A coiitinuons pitfall tr.apping survey of the iiiitiiintfentcrging darkling huetles, Pelccyphorua densicollis 
Horn, iuid SUMiojinir^ l,i!G,, was made in adjacciu greasewood amrsTgcbriisli ciimi 

mutiltii:5 on tin; Hanford Reservation, lleimiii County, W.ash, in iOiM, 49 pitfall traps arranged in 
a I' f-iii grid pattern with regular3-ni spacing were located in each community and visited at 
:i-4 d intervals, Pelccyplim emerged slightly ctirllcr than Stennnintplia but both species persisted 
niitil the first measured siiowiall in e.irly December. A total of .iliv'e beetles were ciipturud, marked, 
and released, liectles of the grciisewmid community tended to be higher in cations than those of 
the sagebrush mmmunity, especially witli respect to Na. A coinp.irison of the yemittliig radio- 
nuclide content dorlvcd from worldwide fallout of vegetation and darkling beetles was made in the 
.sumniet o| 19(12 (Table IV), Q-riiinTpraseodymitim-144, /.Itconium-niobiiim-O,'), arid ruthenium- 
thodliirn-lOi) wore the mo.5t abundant y-eiiiitting radiomiclldcs measured in the leaves, with very 
small amounts ol Cs. Mu accumulation from folloiit was observed in darkling beetles. Some 
acciinnilatioii might be expected because of the high potassium content in beetles, and since *®’Cs 
is somewhat sltnll;it to k' in chemical beltavimtr. 


Shlim, A.F. RAI)l()EC()LOGyt)F Ml!D-DAI)BER WASPS. Bull, cut, Soc, Am. 10. :iflU64t 
172. Abstr. —-I 

mud-daubers used radioactive mud from liquid waste disposal areas 
for nest construelioii. Comparisons of adult emergence and parasites are given for radioactive and 
control nests of Sciiliphtoii. Experiments for dctcrmlnaiioti of dispersal after hatching, flight range, 

and radiation dose to free-living .idiiit wasps are discussed. 


310 .Slilim,^A.F., Dodson, G.J., Corley, C,l„ TRANSPORT OP RADIOACTIVE MATERIALS BY MtJD- 

DAUIIER WASILS. p. 71-3 of "Health Physics Division Annual Progtes,s Report for Period Ending 
July 31, 1904", ORNl.”3ti'J7, Oak Ridge National Lab,, Tcnn, Oct.igt)4, 

Ihc Biack-aitd-YclIow mud-dauber w,jsps, Scelljjhtoii cemen tarium , construct ilests using radio¬ 
active mud from waste pits and the White OaitTake ber The Pipe-Organ niud-dauber wasp, 

, ..[EffiHyiJi'HBJJEHSi oooiintin in the same areas, never uses tadloaetlve mud. Mud is usually 
carried to the nest site from •: ISO ft away but may be carried up to 650 ft. A short flight range 
Is indicated. .Several species of wasps, beetles, and flies use the mud neats of Scellphran as 
patailtes or tenants, Tlic effect of the radiation on Scelipliron is to reduce .successful emergence 
by a slgi)ific,itit 40fu (P < 0.001), and radioactive cells of the nests show a higher moitallty from 
parasites (p'- 0,01), Radioactive nests gave survey meter readings from slightly above background 
to > 1 R/h of mixed y- and @-r.idlatimi, but neither spiders stored its food nor developing wasps 
were radioactive. ‘"Cs. Wru. «Zn, ‘^Ct, and »Sr were Identified in the nest as y- 
and fl-emitt«rs, tcspcctiveiy, The total dose teceived by developing wasps was ID B30 tad; lio rad 
to the eggs (3 d), .VdO tad to the larvae (14 d), and 10 000 rad to the overwintering larva in its 
cocoon (9 montlii). The Sedipli ron population will decline. , 

311 Wiegerr, R,G. , (:)dura, .H,I'., Marplei, t, G. U,8E OF PHOSPHORUS-32 TO ISOLATE FOOD 
CHAINS IN IN PACT ECCISY.STEMS, p, 87-92 of "Opslte Ecological Research of the Division 

of Biology and Medicine at the .Bavtiniiah River Ecology Laliaratoty", TID-21713. ian.TgOi), flilp, 

:' ■ 83 











By labelling two different species of plants, Leptilon candensis (horseweed) and Heterotheca 
subaxillarjs (camphoiweed) with in the stand containing these among other species revealed 
striking differences in the transfer of P through the food chain. Phytophagous insects became much 
more highly labelled on Heterotheca as compared with Leptilon , especially during the first 2 weeks. 
Heterotlieca is clearly "grazed" to a greater extent than Leptilon . The small ant, Dorymyrm ex, 
on the other hand showed a much higher activity density on Leptilon ; these ants are believed to 
feed extensively on plant exudates or natural "honeydew". The uptake pattern in the abundant 
green cricket ( Oecantlius ) at first had a much higher activity density in the populations on Heter o- 
and then, after the 4th week, a much higher one on Leptilon . In general, small, active 
act! (c. g. Crematogaster in marsh or Dorymyrmex in old fields) ate the first animals to reach 
peak activity following a single labelling dose applied within the plant tissues. Active grazing 
herbivores such as plant bugs (Ttygonotyliis ) fulgoris (Prokelisia ) or grasshoppers ( Otchelimiim ) 
may reach a peak within 2-3 weeks while predators such as spiders (Arachnida) do not usually 
become highly labelled until 40-60 d after plant labelling. 

See also; 

316 Measurement of heteratrophic productivity with radioactive tracers. (Ctossley, D. A., Jr,, 
1064) 

940 Clinch river and related aquatic studies. (Nelson, D.J. et al., 1964) 

9.12 Radiation ecology. (Auerbach, S. I., 1965) 

953 Radioactive waste area and radiation effects studies, (Auerbach, S, I, et al., 1964) 


(b) Insect-Microorganism 

Fast, P.G., Angus, T.A, EFFECTS OF PARASPORAL INCLUSIONS OF Bacillus thurlngiensis VAR 
sotto ON THE PERMEABILITY OF THE GUT WALL OF Bombyx mori LARVAE. J. invertebrate 
Path, 7, 1 (1965) 29-32. 

The effects of toxin from B. thurlngiensis var sotto on the permeability of gut wall of B. mori larvae 
were studied using radioactive tracers. The toxin Inhibited the transfer of glucose-U- “C into the 
haemocoel, while transfer of labelled NajCOs was accelerated. Both effects were greater in the 
German White strain of^, than in the British Zebra strain. The results support the hypothesis 
that the general paralysis observed in the insect is due to changes in the haemolymph pH Induced 
by altered gut wall permeability, (CA 63:1965,976) 

Geesteranus, H. P. M. TITER DETERMINATION OF PREPARATIONS OF Bacillus thurlngiensis 
Berliner. Entomophaga W, 1 (1966) 27. 

Bacterial suspensions were mixed with ^^P and spread on leaves on which 3rd-instar larvae were placed 
subsequently. First symptoms of intoxication were cessation of feeding and excretion of faeces. At 
concentrations which caused a mortality of 70-80% after 36 h, the dead caterpillars could be divided 
into two groups, according to high or low radioactivity, depending on experimental conditions. These 
differences are caused by the fact that the different toxins in the preparations react on different parts of 
the intestinal tract. A caterpillar of low radioactivity had reacted to the thermostable, water-soluble 
toxine, inducing a feeding stop in the first part of the gut system, A caterpillar with high radioactivity 
had not reacted to this exotoxln, but had stopped feeding at the moment of food entering tlie mldgiit, 
induced by crystals. An indication of the ratio of these two toxins in commercial preparations of these 
insect pathogenic bacteria is therefore given. 


(c) Insect-Animal 

(including Parasites and Predator Relationships) 

James, H, G. PREDATORS OF atropalpus (Coq.) (DIPTERA; CUUCIDAE) AND OF OTHER 
MO,SOUl'rOES BREEDING IN ROCK POOLS IN ONTARIO. Can. J. Zool, 1 (1965) 155-69, 

Predators of A. atropalpus (Coq.) and of other rockpool mosquitoes (Ciilexrestuans Theob., C. terrl - 
tansWalk., and Anopheles punctipemiis (Say)) were investigated at Cordova Mines, Out., by 



cnm for th/ii ... conditions the avera 

counts showed thar ■ ^ (range 9820-186000) above background. High radiation 

irA twoofHemiptera, a leech, anL minnowlre predators 

in mndiinn dn I!R£^ Germ, exceeded other arthropod predators 

Wd " ^ Pallas killed but did not ingL the 

and par nt^ inhibits breeding by capturing young larvae 
and ^mg later stages, Frve species of aquatic insects were predacious on larvae of Anoi^reles 

OT^'^^-LABE^THt^y ANIMAL POISONS, I. DISTRIBUTION 

ABEIED Utrodew tmdecimg^ VENOM. Toxicon 2, 4 (1965)251-3. 

iLr a guinea oin Ls el" Two to four days 

giiinea ig, |iti amZH i?"' V""' 

small amounts were found ■ rh a«vesj 

in the Ijver, spleen, lungs, heart, kidneys, adrenals, muscles and blood. 

See also; 

1965) ^ ^ on a living host, (Devine, T.L. et al., 
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(d) Insect-Plant 
(including Forest Infestation) 

nr."" " PTOBCnVIII WITH MDIOKTIVE 

B«r ORH™ 7 “ m SC 

W04 , ORNL-3697, Oak Rrdge National Lab., Tenn. Oct, 1964, 

■ T “r ■ ™ W were 

combining i fl I " the herbivore level, by 

a dir ?' on biomasses, respiration rates 

insects n %r< N 1 The equilibrium coucenttatlon of '"Cs in predaceous ' , 

popukt K ' ameliminatlon constant corrected for the average size of the 

population (0. 98 d ) suggest an Intake rate of 72%/g dry weight of predator/d, From the average 

2 g cattii pug of predaiot/d. An integrated biomass curve indicated this as 630 mu oflierhi- 
vnre coiisiimed/m during the sampling period, Assuming a non-predatcry mortality of total 

tor toul of J2H mg/m production. Net increase in biomass was only 15% of total production ' 
Energy now through herbivorous insects was estimated as.33.6 kcai/m® maintenance ^0 8 kcal'/m* 

31/ Willlaras, M.W., Lintlnet, li,C. J. Insect Physiol , ll, 1 (1965) 61, ■ 

Tests conducted by the author have shown that when psylla (P^IU Foersier) are allowed 
beanne radloacttve with «C and transferred to non-labelle-d^a!^,gs, activity,appea«in 
vtiscu ar system of tlie seedlings, This rather conclusively suggests an excitange bLZ the 
msec and p ant, (Unpubllslied data cited in their article "Biochemical Components of Pear Psylla 

, and thelt Relative Toxicity to Excised Bean Plants", ibid.41-52.) ^ 





See also; 


5 Three experiments with Ctypcorrhynclius lapatlii h. by means of radioactive marking, 
(Dafaiice, C. et al., 1963) 


4, Population Dynamic h 

318 Oiiraishi, M.S. SWARMING, MATING, AND DENSITY IN NATURE OF Anuplieles stepliensi mysorensis . 
J, ccon, Ent . 5 {1905] 821-4, 

Swarni formation and copulation in swarms of L stepliensi iiiysoteiisis Sweet and Rao were studied. 

A few females were captured during copulation, Tliey were found not to have fed hut some had 
completed one or two gonotropiiic cycles. Female-irialu ratio in the swarm was 3:5, in indoor 
catches 2,3;1, and In pit shelter 1;1. Swarm formation (of about 1,5000 mosquitoes) was also 
studied on ^iip-iabelled insects, when a few cT immediately formed swarms of 200-300 individuals, 

The capture of copulating paits sliowed tliat the unfed 5? mates immediately after release and 
before taking a blood meal, Once mated, tlie ? takes tier first blond meal during tlie first night of 
flight. All labelled ? captured within 16 h of release luad fed on blond. Botli (f and ^ ate capable 
of flying a distance of 4,3 kini they can cover > 1, B km ovetnigiit from tlie point of release. 

See also; 

3 The present state of tlie ptotectinn of potato against Colorado beetle in the USSR and the 
problems Involved, (Ciiigatev, G.A., 1063) 

296 Studies on tlie nionomics and ecology of Rliaguletis cerasi L, (teski, R., 1963) 

302 Studies on the long-range dispersion of the Mediterranean fruit fly under various conditions 
in Tunisia, (Soria, F,, 1965) 


5, Life Cycle. Development 

Seei 

3 The present state of the protection of potato against Colorado beetle in tlie USSR and the 
problems involved, (Chigarev, G.A., 1963) 

296 Studies of the bionomics and ecology of Idiagoletis cerasi (lieski, R., 1963) 

299 Study of the flight range and gonotropiiic cycles in Aiioplieles stepliensi using 
(Outaishi, M.S,, 1964) 

309 Radioecology of mud-dauber wasps, (.Sliinn, A.F,, 1964) 

822 Studies on the rate of spermatogenesis in Drosop hila; effects of x-rays and streptonlgrin, 
(Martin, A,0., 1966) 


D, INSECTS AS DISEASE VECTOHS /I 

319 Impens, R., Fran50is, E., lUga, A, LES RADIOISOTOPES EN ECOWGIE ANIMALE; I. EXPERIENCES , | 

SUR LE MAROUAGE DE PUCERONS VECTEURS DE LA JAONISSE DE LA BETTERAVE, Meded, 

LandbHoogesch, OpzoekStns Gent 30, 2 (1965) 1000-1015, ' 

Les betteraves virosSes, couvertes de piicetons, ct attosdes au mtiyeii dhine solution d'orthophosphate . I 

tie sodium marqude au furent placdes an centre de patcelles de betteraves. La radioactivitd , : 
absotbde pat les insectes Mt siiffisaiite pour permettre lent ddteciion, Cette radloactlvM dtait i 

ddcelde pat aiitoradiograpliie, Les captures des insectes raarquds se furem surtout It pmxlmitfi I 

(dans un rayon de 4 m) des plantes radioactlves, Pes ailds de Myziis out 4tfi rettouvds I prfes de 35, ra, | 


dll point de ISclier. Des essais ont ddjH dtd entrepris pout dlucider le rSle d 'Hypetomyzus stapliyleae 
Koch, comme premier veeteiir dc la Jauriisse, Une technique originale a dtd mise au point qui con- 
siste k injectet dans la racine une solution de saccharose Ces raoines sont ensuite placds en 
cave, au milieu d'uii silo. La dispersion des pucerons it paitir de ce silo, est suivie en disposant 
des pibges jaunes k proximitd. 

See also; 

283 Furtiier studies on the feeding habits of aster yellows virus-carrying corn leafhoppers, 

(Orenski, S.W. et al,, 1965) 


E. CHEMICAL CONTROL MEASURES 


1, General Articles, Surveys, 

320 Dedek, W. DIE ANWENDUNG RADIOAKTIVER NUKLIDE IN DER CHEMIE DER PFLANEENSCHUTZ 
UND SCHADLINGSBEKAMPFUNGSMITTEL. (Tlie application of radionuclides in studying the 
chemistry of compounds for plant protection and pest control). Atorapraxis 10, 2 (1964) 65-70. 

(In German) “ 

Bibliograpliical review article (253 references) listing studies on insecticides, fungicides, herbi¬ 
cides, and gtowtli regulators, in whicli r.-idioisotopes had been employed. The isotopes used included 
ssp, ssg^ 820 ,.^ Uc, and sh. 

321 Geotghiu, G, P. GENETIC STUDIES ON INSECTiaDE RESISTANCE, Adv. Pest Control Res 6 

(1965) 171-230. -- 

Review article. After discussing the determination of the genotype, the author considers the inherit¬ 
ance of resistance (DDT, cyclodienes, organophosphates, and carbamates), dealing primarily with 
Musca doniestica , mosquitoes. Drosophila , Stomoxys calcitrans , and Blattella germanlea . Negatively 
correlated insecticides, cross resistance and multiple resistance, and'vigour tolerance are also dis¬ 
cussed, In some of the studies cited radioisotopes were used but this is not stressed, Mention is made 
of experiments on the induction of resistance by x-irradiation in Drosophila , (ref, 773), 

322 Hilton, B.D., O'Brien, ILD, INSECTICIDE LABEUNGi A SIMPLE TECHNIQUE FOR TRITIATION 
OF AROMATIC INSECTICIDES. J, agric, Fd Chem, 12. 3 fl064l 236-8. 

Tlie tritiating technique of Yavorsky and Gorin (J. Am, chem. Soc. 84;1962,1071) was used to label 
aromatic insecticides, and the degree of labelling, wlilch varies greatly with different compounds, 
lias been tentatively accounted for, Tiie method is simple and requites little space and no expensive 
reagents or apparatus. The cost per labelled compound is low, on the average $7, 00 for 100- 200 rag 
of labelled compound. Activities up to IS, 5 mCi/niM were obtained. Amongst the compounds 
labelled were various carbamates, including Sevin, DDT,, Baytex, Co-ral, parathion, and naphthalene. 

See also: 

1070 Use of isotopes iiitlie food-canning industry. (Mercer, W, A,, Ralls,, J.W., 1964), 





2. Fumigants 


Carbon Tetrachloride 

323 Aiyar, A.S,, Fatterpaker, P., Steenivasan, A. UPID METAOOLISlvl IN LIVEiUNJURY CAUSED 
BY CARBON TETRACHLORIDE IN THE RAT. Bioctiem. J. 3 (11164) 558-63, 

The increase In liver lipids in rats given CCl^ is restricted to fatty acids of the acetone-soluble 
lipids. The phospholipid concentration is significantly decreased. Tlie incorporation of uniformly 
labelled ['^C^lacetate into the fatty acids and cholesterol of liver slices is little affected in the 
early period (after 3 h) of poisoning with CCI 4 , when there is a significant decrease in the specific 
activity of the phospholipids. The labelling of all tlie,!e fractions is greatly diminished after 24 h. A 
significant decrease in oxidation rate of octanoate and of [ l-‘''C]pa]mitate by liver homogenates 
from rats given CCI 4 is observable 3 h after administtatioiii activity is considerably impaired after 24 h. 
Poisoning with CCI 4 results in decreases in plasma albumin and in lipids of plasma lipoproteins even 
3 h after administration, followed by a considerable decrease in the lipids of the lipoproteins of 
the cell sap. An impairment of lipoprotein synthesis and consequently of lipid transport may be 
the primary cause of the accumulation of lipid in liver injury caused by CCI 4 . (Auth. summary) 

324 Riibenstein, B., Rubinstein, D. THE EFFECT OF CARBON TETRACHLORIDE ON HEPATIC LIPID 
METABOLISM. Can. J. Biochem. 42, 9 (1964) 1263-73. 

The effect ofthe administration of varying doses of CCI 4 upon the level of hepatic lipid fractions was 
investigated. The hepatic cholesterol eaters ate greatest at low doses of CCI 4 , while the hepatic 
triglycerides and serum transaminase levels continue to rise as increasing amounts of CCI 4 ate 
administered. The amount of liver triglycerides is significantly increased within 2 h after CCI 4 
administration, while the hepatic cholesterol ester level and serum transaminase activity are not 
elevated until 6 h. An increase in the rate of incorporation of intravenously administered acetate-1- 
into hepatic triglycerides occurred within 3 h after CCI 4 treatment, but no increase was noted 
in cholesterol and cholesterol ester radioactivity until an additional 3 h had elapsed. The treatment 
of CCI 4 -intoxicated rats with phenoxybenzaraine, although decreasing necrosis, does not prevent 
the accumulation of hepatic lipids. Slices of liver from CCl 4 -intoxicaied animals incorporate 
acetate- 1 - more rapidly into cholesterol esters and less rapidly into cholesterol and triglycerides 
than liver slices from control animals. The presence of CCI 4 in the atmosphere above the liver 
slices from untreated animals induced an Increase in acetate-1- ‘‘‘c incorporation into both cholesterol 
esters and free fatty acids and a decrease in incorporation into cholesterol, Tlie incorporation of 
radioactivity into triglycerides was not affected, (Auth.) 

325 Rubinstein, D., Kanics, L, THE CONVERSION OF CARBON TETRACHLORIDE AND CHLOROFORM 
TO CARBON DIOXIDE BY RAT LIVER HOMOGENATES. Can, J. Biochem, 42, 11 (1964) 1577-85. 

Conditrotis for the conversion of ^‘‘CHCla and '''CCI 4 to “COj by liver homogenates were determined. 
The addition of a pyridine nucleotide in either the oxidized or reduced state was required for a 
significant ^^Oj production. This effect was abolished wtien the homogenate was denatured. 

Glutathione further increased the activity. The optimum pH for the oxidation of CHCl 3 to CO 2 lay 
between 8.0 and 8 ,5. The dehalogenation of CCI 4 was relatively insensitive to changes in the 
pH of the incubation medium. At least two enzymes are probably required for the formation of 
CO 2 from the chiotomethanes, since both the microsomal and soluble fractions of the homogenate 
are required for activity. Production of COj was inhibited by tettahydrofolaie and p-chloromercuri- 
benzoate. Inhibition by the latter could be overcome by glutathione, The coenzyrae requirements 
suggest that CHCI 3 may be reduced to CH 2 CI 2 , then successively oxidized to formaldehyde and 
formic acid. However, the formation of significant quantities of these substances from CHCI 3 could 
not be demonstrated. Inhibition of formic acid oxidation did not affect the production of ‘‘‘CO 2 

from i^CHCls. Radioactivity from ^‘'CHCla was found in the protein of the homogenate, (Auth.) 

326 Weldon, P.R., Rubenstein. B,, Rubinstein, D, THE DIRECT ACTION OF CCl^ ON THE METABOUSM 
OF LIVER SLICES. Can. J. Biochem, 43, 6 (1965)647-59. 

A manometric study was made of the effect of varying amounts of CCI 4 on the metabolism of 
glucose, galactose, leucine, acetate, and palmitate by rat liver slices. ' At concentrations of 
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0,4-3.3 mg/g of liver, CCI 4 produced a decrease in “cOa production from succinate-2, ,3- Mc 
and glucose- 6 - «C, but not from glucose- 1 - “c. The presence of CCI 4 did not appreciably affect 
CO 2 production from glucose-U- or galactose-1- “C but stimulated incorporation of the mono¬ 
saccharides into glycogen at the lower concentrations (1 mg/g). Higher concentrations of CCI 4 
(2 mg/g liver) inhibited glycogen syntlie.sis. In tiiis instance the activities of glycogen syntlietasc and 
phosphorylase were decreased, but amylase activity and the level of glucosc-fl-phosphateiri tlie 
liver slices remained unchanged. The oxidation of palniitate-1- and acetate-1- to ^'*CO 
was decreased at the higher concentrations of CCI 4 , and lipogenesis from acetate was stimulated 
by lower concentrations of CCI 4 . Esterification of palmitate was unaffected by CCI 4 . Apparently 
the function of the tricarboxylic acid cycle is altered by CCI 4 with the result that acetate may be 
sijunted into fatty acids. It is concluded that CCI 4 affects hepatic metabolism in vivo directly 
(CA 63:1965,4852d) 

Zatti, M,, Rossi, F,, Zoppi, G. LIVER PHOSPHOLIPIDES AFTER CARBON TETRACHLORIDE 
INTOXICATION IN RATS. Experientia 21, 4(li:)65)'21S-6. (In English) 

Already 80 min after CCl^ administration “P-labelled lysolecithin increased markedly in liver 
extracts, whereas the incorporation of into pliospliatidic acid diminished greatly. The specific 
activity of the latter was lowered, indicating a block in the synthesis of the compound. The 
precociously increased incorporation of ^^P into lysolecithin corresponds to the initial stage of 
transiently increased specific activity of the liver phosphatide, 


Hydrogen Cyanide 

328 Strobel, G. A, HYDROCY ANIC ACID ASSIMILATION BY A PSYCHROPHILIC BASIDIOMYCETE. 

Can, J. Biochem, 11 (1964) 10,37-9, 

An unidentified psychropliilic basidiomycete is known to incite winter crown rot of alfalfa and 
otiiet forage crops. The distribution of after the administration of 20 qCi of H**CN was 
analysed in the amino acid, organic acid, and neutral fractions. The particular psychrophilic 
basidiomycete proved clearly capable of fixing tlie C-atom of H i^CN. In tlie amino acid fraction 
most of the radioactivity was associated witli alanine, witli considerably less labelling in glutamate. 

At least 80% of the radioactivity in alanine appeared to he associated witli the C-atom of the 
carboxyl group. Inasmuch as no radioactivity was associated with either asparagine or 6 -cyanoalanine, 
it is cleat that the mechanism of cyanide assimilation in the organism differs from that proposed for 
higher plants. 

Naphthalene 

329 Phllleo, W.W., Sdicnbrod, R.D,, Tetriere, L.C. METHYLENEDIOXYPHENYLCOMPOUNDS AS 

INHIBITORS OF THE HYDROXYLATION OF NAPHTHALENE IN HOUSEFLIES, J. agric, Fd Chem. 13, 
2 (1965) 11,3-5. . —---^ — 

Hydroxylation by house fly mietosomes, using naphttialene-i-*^C as substrate, has been tested as a 
possible site of action of the pytetlirin synergliits, Five commercial and nine non-commercial 
compounds containing the methylenedioxypheiiylsttucttire were inhibitory of this process. Inhibitory / 

concentrations range from 10"*M for piperonylic acid to 10“' M for safrole and isosafrole. Of the 
commercial synergists, piperonyl cycloneiie is the most potent inliibitor of niicrosoraal hydroxylation. 
The commercial synergists, sesamex, siilphoxlde, piperonyl butoxide, arid ii-propyl isorae, and ■ 
the non-commercial compounds, safrole, isosafrole, and piperonal, were found to be synergistic 
with naphthalene in in vivo tests with female house flies, (Auth.), , ' 

330 Meikie, R, W, THE FATE OF SUl.FURYL FLUORIDE IN WHEAT FLOUR.. J. agric. Fd Chem. 12, ' 

5 (1964) 464-7, • . —~ 

The chemical fate of sulphuryl fluoride absorbed by graham flour has been studied. Graham flour 

was exposed to sulphuryl-Ms fluoride and, after suitable fractionation, the protein fraction was 

found to be responsible for almost all of the decomposition of the absorbed fumigant, Some 
siilpliate was formed. Fluoride, as a consequence of the decomposition of aiilphutyl fluoride, is 
likewise present. (Auth.) 






3, Halogenated and Other Hydrocarbons 


BliC (Benzene Hexachloride) 

331 Koransky, W., Ullberg, S. niSTRIBUTION IN THE BRAINI OF BENZENE HEXACHI.ORIDE-'^C; 
AUTORADIOGRAPHIC STUDY. Oiocliein. Pliarniac, 13, llfl!)64) 1537-8, 

Auioradiogrsms of sections through ihe whole head of rats injected with benzene licxachlorideO'iC 
mtraperitone.ally showed that after 24 h the radioactivity was almost exclusively located in white 
matter. How this occurs is not known, (CA ()2:i9ri5,S82;ib) 

332 Kotansky, W., Ponig. J.. Vohland, H.W., Klernpau, I. ACTIVATION OF MICROSOMAL 
ENZYMES BY HEXACHL0R0CYC1.0HEXANE ISOMERS. EFFECT ON SCILLIROSIDE POISONING 

™ Nauyn-Schniiedebergs Arch, exp. Path. Pliarriiak. 1 (191)4) (il-7t). (In Gentian) 

Detenninatian of the rate of oxidation of M shows that the activating effect lasts 2 weeks .iftet il, 

4 weeks after and 8 weeks after administration of d-hexachloracyclohexane. The narcotic 

effect of the barbiturate is dlminisiied during activation. Administration of 0,4 mg scilliroside 
(lV)/kg to treated animals eliminated the typical convulsions occiitting after 10-24 h. The 
development, intensity, and duration of IV tolerance parallel the activation. The enzyme acti¬ 
vators phenoharbital, phenylbutazone, nikethamide, and I.imunal also produce tolerance, 

Enzyme inhibitor CFT 1201 (Neubett and Gerken, CA iil, l()927d) abolished the IV tolerance 
produced by the 3 isomers or the activators, Ethionine (Kato et al,, CA 57, 2795d), 200 mg/kg, 
inhibited the resistance produced by H and Luminal. Therefore, it is believed that the tolerance 

is due to the activation of microsomal enzymes. (CA Oli 1904, 138180) 

333 Koransky, W,. Ponig, J., Vohland, H,W,, Klernpau, I, ELIMINATION OF «- AND 
y-HEXACHLOROCYCLOHEXANE AND THE EFFECTS OF LIVER MICROSOMAL ENZYMES. 
Nauyn-Schmiedebetgs Arch, exp. Path, Pliatmak. 247. 1 (1964) 49-00, (In German) 

Female rats were injected intraperltonealiy with fk a- or y -hexaohlotocyclohexane-*Cl oxide 
(I^ and II, respectively) in oil, (100 and 40 mg/kg, respectively), and the excretion was de- 
temined over 40 d, Only 75-80<'/o of the total radioactivity was exeteted, 80% of which was 
eliminated In the urine and SO'/j in the faeces. Of the urinary activity, GOfo was found in Cl" 
and dOfo in chlorinated organic compounds, the latter being greater just after administration, II 
was eliminated faster than h Pretteatment with phenobarbital accelerated the elimination! organic 
metabolites increased, while ®cr decreased. Adose of 200 mg^kg reduced the narcotic effect 
of hexobarbital (III) and Eunatkon during four weeks, while in vitro the oxidation of III by micro- 
some ptepatations was accelerated, it is assumed that I and II ate strong activators of the oxidizing 
enzymes of the liver microsomes which meanwhile serve as catalysts in the oxidative transformation 
of the mols. (CA6l! 1964,13818a) 

334 Siebet. K,, Jutnar. A,, Grosse-Ruykeii, H. DETERMINATION OF THE CONTENT OF 
y-HEXACHLOROCYCLOHEXANE IN TECHNICAL SAMPLES BY USING ISOTOPE DILUTION WITH 

Chem, Tech. . Berl. 16. 4(19641 222-5. 

A method for the determination of yhexachlotooyclohexane (J() in technical I was elaborated by 
dilution with lindane containing »C1 as indicator, which is superior to using anj ii(;^ 
to the sample 120 mg of *C1 markedand melt very carefully on a gas flame. Then add 2 ml 
MeOH and keep for 30 min at 40* C, Separate the mother liquor from the residue and cool the 

former for 30 min in a 20°C bath (a part of the extracted]], Dissolve the precipitate in 0.3 mi 
96fD EtOH at 40"c and precipitate again by cooling to 20*C. To obtairi a very pure substance re- 

crystallize first from a l:i mixture of 2.4-dioxane:BiiOH and later from 0,2 ml EtOH, Dry at 
70 C for 1 h. The yield is about 26 mg. Measure the activity with a counter and oaloulatc the 
amount of i. Optimum conditions for the preparation of the »Cl-contaliiing i are given in detail 
starting from a Na^sd sample with an activity of 40 gCi/g, which results In “Cl-I with an 
activity of 0.9 pCl/g. (CA6l! 1964, 7707c) 


.id.H Torn, T, PENETRATiON AND TRANSI.OCATiON OF y BHC TOPICAi.I.Y APPLII'D TO SOME 
PLANTS WITH INSECT GA1.15. (A SUPPLEMENT TO AND GENERAL CONSIDERATIONS ON 
SlUDlES ON THE BIOl.OGIGAL CONTROL QF THE CHESTNUT GALL WASP). J, Fac. Auric 
Sliinshu Univ , 2,3 (1000) 161-90, - - — 

Females of parasites of Dijmcosmus kiiripliiliis Yasii rnatsu un cliesiniit [Casi.inea creimta] in 
Japan emerge in early summer. They oviposit m larvae and pupae of I'he Cyiibi^'iTdi; galls 
of the generations in whicli they tliemselves developed and also in other species of gall insects. 
One possible iiietlitKi ‘‘f coniroiliiig D,l(uti£lto is to apply y dhc to the galls so as' to Itill tile 
emerging Cympuls, but this may liarm the parasites. ExperimeiiK on the extent to wliicli y Btir 
penetrates plants tissues were therefore carried out m the labutamry, C-y BHC was used 
Emulstf.ed solutions were applied topically to various parts of cut, gall-lieatlng plains, includirii- 
clicstnut. Insecticide was absorbed to a certain extent wlien applied to most tissues and trans- ’ 
iomited, ptesiimaiily iii tlie phloem. Applied to cliestiint galls, however, the insecticide did not 
penetrate more than ~().;i inm hcieatli the surface and did not injure Insects inside the galls 
As Its actmii was hunted in tunc, it appeared .smtahki for control of the Cynipids if applied at 
Ht oimmiim period for control, i.e. -Do d after the emergence of tlie first parasite adults, 
ami d aftatp.kiingluim. In tlie Ina tiisttict, it could he detetmmed from galls collected 
between I■)•',!(! June, (From RAIi"Ari3!l(ifl:i, 3 ( 10 - 7 ) 


Aldriii, Dit'ldrin 

3311 Ctothets, W.C,, Forgash, A.J. .S'lTIDlES UN 'IW; RATH OF I'ENE'IKATION OF DIAZINON, 
DIEi.DRIN AND MAl.ATHtON IN RRSLSTANT AND .BUSCEITIBLE M. doinesiica, Bull. em.' 

Stic. Am. Ki. 3(1116.1) iiiH. Abstr. - 

lilt! cntlciilar peiieiraiioii rate of '^C-lahelled diaziiioii, dieldriii, and malatiiioii of one susceptible 
and five resistant strains of house flics was investigated. Results Indicate tlie insecticides penetrate 
the cuticle of that strain more rapidly than the resistant strains at various exposure times. 

33V Gerolt. Ph, THi; FATE OF DIELDRIN IN INSECTS. ). econ. Etil. 58. ii (Ijlfiiil l! 4 ii-F, 7 . 

Use was made of C-dleldrin, raiidtuiily lalielled in rite hcxachlotocyclopeiitadleiie moiety, 

IJiuler iioriiial pliyslological conditions the rates of penetration of tlieidriii into 8 - and into 
R-flies, Mu5£a dtiiiiitstjoa L., ate similar, but in S-flies tliis rate bneomes reduced coincident with 
tlic onset of syiiipmms of excitation. At tlie same time, the liaeitiolyiiiph ofdieldnn-intoxicated 
files becomes very miidi deliydcaicd and the intestines are swollen wiili fluid, a phenomenon also 
occurring with insecticides nut telatwl to dleldrin. Ttanslocation of siihlethai amounts of dialdiiii 
via the legs to oilier hudy pans is similar in S-aiid ll-fliM. After a Isniitcd period of tarsal 
exposure to the toxicant, a concentration eqiiililitliiiii is readied in the body witliiii 2-3 h, the final 
distribiiiion then being approximately: logs S'?.', tiead n>, thorax 22'H,, wings and abdomen 
li.i"/). Hie Insecticide it less concemrated in tlie tissues of thorax and liigs tlian in the licad and 
abdomen, Inn there Is alto no difference between S- and U -flics in tills respect, House files con¬ 
verted only 10% of a snliletlial dose into mote liydrophilio and ptesiimahly nontoxic material in 24 iij 
IME* (!••) 'his conversion is even less, under 3% in 3 d. There were no signifi¬ 
cant (lilfcrences Imten the two strains In the rate of mivetskm, 

338 liainllfoii, E.W, META801,ISM OF "‘'Cl l.AiiliLiiD AIDRIN AND DIEI.DRIN IN ALDRIN Rl'SI.STANT 
WESTERN CORN IIOOTWORM, Bull, cut, Soe, Am . 11. 3 (if)ii,'-|i 1,67. Abstr. 48. "Annual 
Meeting of the Enlmiiological Society of Aiiietlca, NeiTotlBans, 2!) Nov, -'2 Dee. 196.5". 

Aldtln reiiitani western ootn tootwotm alaorbed aldrin and dleldrin at a lowetrate, and metabolized 
telatlvely less aldtln to dieldrln, than a iniceptible ttrain, Dleldrin tteatal tesistant rootwornis 
iiiBtabolizcd sonic dieldriii to aldrin, Tins aldrin resistance inecliaiiisiiis in this Insect appear to 

affect the cpoxidaiioti cliemistty of the Insectieldei. (Abstr.) 

339 Hatiiway, D.E. THE BIOCHEMISTRY OP DiELPRIN AND TliLODIilN. A Review of Recent 

Invcttlgations Related to the Toxicity of Tliciis Compoimdt in Maniiiials, Atclis eiivli. Hltli U, 
:i(Hlfift)'H8n.8H. ' ; ' 







Review article, citawing liberally on results obtained by the use of radioisotopes (*'*C to clarify, e.g. 
the partition of dieldrin and Telodtin between the cellular components and soluble proteins of 
blood, p.383-5; and to study the two-way transplacental passage of dieldrin and Telodtin, 
p.385-7). 

340 Heath, D.F.. VandcRar, M. TOXICITY AND METABOLISM OF DIELDRIN IN RATS, Bt.J.ind. 
Med. 4 (1964) 269-79. 

The LD60 (in mg/kg) of pure dieldrin (0 in rats is 50.8-63. 5 by oral, 55.9 by intraperitoncal, and 
8.4-8,9 by intravenous route. During intravenous infusion, toxicity depended on the rate of infusion, 
with the tolerance at slow rates comparable to the oral values. Absorption ofCl-labelled I from 
the gastrointestinal tract was much higher when fed as solution in arachis oil than in glycerol-fMcOlj ■ 
CHj; only of the dose was recovered in lymph, showing that 1 was mostly absorbed via the portal 
vein. Faecal recovery in 24 h was 20-30, in 4d 56, and in 28-42d 70% of the dose after both oral 
and intravenous dosing, showing that bile was the most important route of elimination; urinary ex¬ 
cretion remained below 10-15%. Organ distribution was initially general, but after a few hours it was 
heavily concentrated in fat. Starvation marhedly increased ®C1 excretion, Faeces yielded 
4 metabolites distinct fromj, but in tats with cannulated bile duct most faecal ^®CI was present as I, 
Bile contained little unchanged I, with 78% of bllary *C1 apparently a glucuronide; 10% of the 
urinary 36Cl was h and 15% ionic, It was postulated that 1 was oxidized in the liver to a hydroxy 
compound, conjugated with glucuronic acid, secreted in bile, and reformed by the action of glucu¬ 
ronidase before excretion. Poisoning was manifested in epileptiform symptoms, with the first con¬ 
vulsion occurring at 40 min after administration over a wide variety of doses. In fatally poisoned 
animals death took place within 6 h or between 2 and 7 d after dosing; the delayed effect was also 
known to occur in man and was aggravated by fasting. It was concluded that the toxicity of I was 
controlled by its fat-solubility, and the deLiyed effects resulted from release of I during mobUization 
of adipose tissue where it was stored, rather than from producing a long-lasting lesion in the central 
nervous system, (Auth.) 

341 Korte, F., Arent, H. METABOLISM OF INSECTICIDES. IX. ISOLATION AND IDENTIFICATION 
OF DIELDRIN METABOLITES FROM URINE OF RABBITS AFTER ORAL ADMINISTRATION OF 
DIELDRIN-“C. LifeSci. 4, 21 (1965) 2017-26. 

Orally administered dieldtin-‘'‘C gave six different metabolites isolated in urine of rabbits. The 
main metabolite was present in amounts of approximately 86%. The chemical structure of the 
compound was determined. After purification and crystallization it was identified as one of two 

enantiomeis Qfl.2,3,4,10,10-hexachloro.6„7-trans-dihydto-l,4-endo-5,8-exodimethano- 
l,4,4a,5.6,7,8,8a-ootahydronaphthalene(6,7-trans-dihydroxydihydtoaldtin) (I) with [a]?5=-13.7 

The acute oral toxicity to mice of the metabolites was about 6-8% that of dieldrin LD50= 1205 mg/kg 

Male rats rats treated inuavenously with metabolite excreted 82.2%of the administered activity 

rr?unchanged !_ and 16% of a more hydrophilic compound. 
(OA b4tI966| 56938^ 

341-a Ludwig, G., Weis, J., Korte, F. EXCRETION AND DISTRIBUTION OF ALDR]N-“C AND ITS 
METABOLITES AFTER ORAL ADMINISTRATION FOR A LONG PERIOD OF TIME. Life Sci 3 
2 (1964) 123-30. ' — 

« C-aldrin was fed to male rats in doses of 4.3 pg/d for 3 months. The active material excreted 
m faeces and urine consisted of aldrin, dieldrin and considerable amounts (up to 75% In the faeces 
an up to 95% in the urine) of a mixture of hydrophilic metabolism products not yet identified, 
t the end of the feeding period, the tats had excreted approximately 90% of the total cumulative 
ctivity. Practtcally all (99.5%) of the material administered had been excreted 12 weeks after 
the last dose. After about 8 weeks approximately the entire activity administered daily was also 
daily excreted, which means that a saturation level was reached at that stage. Subsequent doses of 
aldrin did not lead to a cumulation of the toxicant in the organism. (Auth. summary) 
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the susceptible ones. Attempts were made to find the componeni(s) which yielded the highest inter- 

stram by several biochemical techniques, (Abstt.) 

342 UPTAKE FROM SOIL BY WHEAT PLANTS , Com. J, PI, Sci. 

Separate analyses of the grain and the upper and lower halves of the stems of wheat plants grown in 
soil containing 2 mg ordinary dieldrin or dieldrin labelled with 10 pCi “C-dleldrin per 100 g soil 
in the greenhouse showed them to contain, respectively, 0.14, 0.65 and 0,4 ppm unlabelied 
dieldrin and 0. 06, 0.22-0.67 and 1,05-1. 57 ppm labelled dieldrin, thusoonfiritiing that the com¬ 
pound is taken up from the soil by wheat plants. (From RAE-A 54; 1966, 19) 

343 Oonnithan, E.S., Miskus. R. METABOLISM OF C'<-DIELDRIN BY DIELDRIN-RESISTANT Culex 
pipieiisquinquefasciains MOSQUITOES. J, econ. Ent, 57, 4 (1964) 425 - 6 , 

Metabolism of i^C-dieldrin by dieldrin-resistaiit female adult C.p.qiiingnefasciatiis Say has been 
investigated. Dieldrin is readily absorbed and is metabolized.“using pape7chrarriatographic tech¬ 
niques to resolve dieldrin and metabolire, it lias been found that the metabolite is excreted without 
storage in the body. The metabolite is mote polar than dieldrin and was found to have an Rf value 

close to that of aldrin glycol. (Auth.) 

344 Perry, A.S,, Pearce, G.W., Buckner, A.J. THE ABSORPTION, DISTRIBUTION, AND FATE OF 
ALDRIN-»C AND DIELDRIN-»C BY SUSCEPTIBLE AND RESISTANT HOUSEFLIES, J, econ. Ent 

6 (1964) 867-72, 

^'C-aldrin (specific activity 3.60 rnCi/g or 5820 cpni//ig) and »C-dieldrin (specific activity 
3,53 mCi/g or 5750 eprn/pg) were msed, Aldrin is epoxidized to dieldrin by both susceptible and 
tlieldriii-tesistant houseflies, Miisea dornestica. Colorimetric analysis, infra-red spectra, and 
paper chromatography of tissue extracts of treated flies showed no other metabolic product present. 

Loss of aldrin by volatilization from the surface of application accounts for 40-50% of the applied' 
dose, Dieldrin is neither metabolized not excreted, but 23-38% is lost by volatilization. In either 
case, the volatilized material can be recovered in an air-trap apparatus or on strippable film. No 
difference was found in the distribution of aldrin and dieldrin in the liead, thorax, and abdomen of 
susceptible and resistant houseflies, 

345 Shipp, O.E,, Brazzel. J.R, DISTRIBUTION OF 0* -LABELED DIELDRIN IN DIELDRIN-RESISTANT . 
AND SUSCEPTIBLE BOLL WEEVILS, Anthoiioinus graiulis . J. econ, Ent . 57, 1 (1964) 174- 5. 

‘'‘C-dieldrin (94.4% pure, specific activity 19.46 pCi/rng) was used to determine whether its 
dfitrihutioii in A, gran^ was related to fat distribution, paper chromatography to test whether a 
change had occurred in the absorbed insecticide. Dieldtin-tesistant(DR) and -susceptible (DS) 
weevils were analysed. Based on fat content or dry weight of the body parts under consldetation 
{ ead, tliucax, abdomen), dieldrin was found to be disiri.bi.iied in about the same concentrations 
in DR and DS; in neither case was it related to fat distribution. Dieldriii-teslstance may be 
related to the greater fresh weight of abdomen in Dll-weevils. 


Thioclan 

346 Barnes, W,W. THE ABSORPTION AND METABOLISM OF C^-LABELED END08ULFAN IN THE, 
HOUSEFLY. Piss, Abstr, 25. 8 (19651 4871. 

For abstract see 347. 

347 Barnes, W.W., Ware, G.W. THE ABSORPTION AND METABOLISM OF C«-LABELED ENDOSULFAN 
IN THE HOUSE FLY. J, econ, Ent , ii|, 2 (1065) 286-31. 

The absorption rates of technical enddsulfan and each of its four components were studied by paper 
and gas cliromatograpliy. The toxicant was applied topically to cyclodlene-resistant and susceptible 
female house flies, Musca dornestica L. , and recovered as external, internal, and faecal extracts 
111 hexane for ohromatographic analysis, Endosnlphan ether and endosnipliaii alcohol were absorbed 
almost eonipletely in less than 2'h, while residues of the high-and low-melting point isomers were 




detectable in exienial extracts 2‘1 h after ttcaiiiieiit. No ililfetaici.', in ilie trite of ;tiisijr|iiioii was 
noted between the two sttains, Dosage-nioftnlity detetiiiiiiaiiniis indicateil ili« following telative 
toxicity to 3-d-olil female flies of both strains: low-iiffiltiiig pimit isoiiirt :• tenliimnil oiitlosiiiphan 
> high-melting point isomers cndosulfari sulphate. Eiidosnlfaii ether aiid eiHlosiilfaii alcohol 
were relatively rioti-toxic, The metabolic fate of '‘‘C-labeilwJ eiidosiilfaii was studied liy the 
aforementioned means and autoradiogtiiphy. A previously iiiiri:|)om;d nicialiuliii; luiiiid m the intonial 
extracts of both fly strains was identified as endosiilfaii sulphate, the oxidixeii form of einiusiilfan, 
Endosiilfan oxidised in vitro and the nictabalite found in iiitctiial fly extracts gave uleiiiical lip 
values and retention times when analysed by paper and gas climmatogtaphy. The uleiiiity of this 
metabolite was further confimid by inicroconloiiwtric gas chtoiiiatograpiiy and by coiiiparisuii 
with purified endosnlfan sulphate, fudged from visual inspecnon of gas chtoniaiograniii of iiitenial 
extracts, the high-, and low-melting point Isornets were metabolized to eitclosiilfan sulphate, while: 
endosulfan ether and endosiilfan alcohol were degraded by a different route. The low-nielting 
isomer wasabsotbing and metabolized to the sulphate mote rapidly than the high-melting isomer, 
Faecal extracts contained traces of imchangecl liigh- and Inw-mcltliig point isoiners but no eiiilosnlfan 
sulphate, indicating its possible role as an intermediate in the metabnllc degtadatltm of «ndosiilf,tn, 
Paper chtomatograins of faecal extracts revealed a watet-soliihle metabolite and an iicetone-sohible 
rnetahollte hi both sttains of flies, but no hexane-soluble dorivatives, (Aiiih,) 


Telodrin 

348 Cox, H.C,, Bowinain M.C. UPTAKE OF TELODRIN IlY FAI,I, AKMYWOltM LAIIVAK EXPOSED 
TO RESIDUES. 1, econ. lint. ^ Ifl'Jfifi) 87-11:). 

Different instais of the fall armyworm, Laphygma ftiigipetda (J. E. Siiiitli), were exposed to residues 
of Telodrin® (1,3,4,5, 6 ,7,S,S-t)ctachloro-l|3,lia,4,7,7a-tiexahydto-4,7-methanolsobenzofiiraii), 
Insecticide residues were determined by gas-liquid chtoniatogtaphy employing electtoii affinity 
detection, tadiomettically, and by paper chroinatography of labelled Telodrin, Volatilization 
of Telodrin from open bioassay jars was considerable within H to 24 It, The quantity of toxicant 
required Internally to produce mortality could not he precisely determined for Ui-ihstar larvae, 
although the range was 1.19-5.59 ppm. The lethal dosage of Telodtin in the integnimmt and 
internal organs of thitd-instat larvae was 5.8fi to fi.Ofi ppm, with about 3.5 ppm in the internal 
organs. There was no correlation between total lipid content and the lethal dose In individual 
grown larvae, although there was an indication that mortality of grown larvae was directly related 
to unsatntated fat content. No detectable metabolism of Telodrin occurred on nr in tlio three 
larval instats examined under the conditions of these expetlments. (Aiith.) 

349 Korte, F.. Stiasni, M. INSECTICIDES IN METABOLISM, VI. CONVERSION OF TELODRIN- 
«C BY MICROORGANISMS AND MOSQUITO LARVAE. Justus Liebigs Annin Cheni . 573,(19(14) 
146-52, (In German) 

Telodrin (I) "‘^C (labelling with in liexachlorocyclopentcne ring) and were alwirbcd 

by micro-organisms ( Aspergillus iiiger , A. fiavns , Peiiicilliiiiii chrysogeimiii , and P, i iotaiiiiti ) 
and mosquito larvae ( Aedes aegypti ) and"converted into liydtopliilic metabolites. After 7-32 d 


Cl Cl n n 



Cl Cl Cl 0 


of incubation, and I_-l,3-i'‘C were convetid by the micfo-organiiiiis iiiw metiihoUte A, 
which was oonvetted by hydrolysis with aqueous alcoholic HCl Irita a weak hydrophl lie product, Mosquito 
larvae converted C and 1,-T,3 -hc into metabolite tl, wliicli was different friiiti inetahnliie A, 
Metabolite B consisted of at least tlitce eoniponeiits. Tlie hydrolysis itrdnct of one of iliese 
components was identified (by tliiii-layCT and column chtomaiogtaphy) as U, (CA rili)!i(l‘l,4B94g) 
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DDT 

Hoskins, W. M. THE METAROUSM OF DDT IN INSECTS. Wld li n y. Pes, Control 3 ( 111 ,14) nldw. 

Review article. The chronologioal development m lim use of DITl' fmni syntlkisis, repottiid m 
1H74, to large scale maiinfactnre near the end of World Wat II is traced. metalmlisui of 
DDT in insects and the devnloptneni of rcsistanci; is diiiimssed in ilemil, Consider,:ililc use lias been 
made of radioisotopes, mostly ‘■'C, .ind inimiitmis teferences ate cited, A table )jives results of 
various studies on the. action of DDTase, mostly on Miisca doiinistica , Fniidaimuital differencos 
111 the nature of tin; enzyme in different species have emerged, A niimbet of investigators, using 
tadiiimettic (iiid chrmnatograpliic lechiiiqims, liave fiinnd roaches lo form nun-SH tiietaliolltes more 
lH)l,ir than DDE. Typical elitomaiugrams indicating (our metaboiUcs from lUattella ™ji,inica 
tissues and iliree from faeces at 2,:), and (id after topical [twumeni ate shown (Fig.K). An 
imponant metabolite, dicofol, has been identified in suvetai species. So fat, no 5 yncrgi,st has 
been found to have a lasting effect on resistance. 'I’he qnestiim of liow to decide whether tesistaricii 
IS due to one or more than one lierediialilu factor is still a tnati(;t of disagreement, 

Agosiii, M,, Morelln, A,, .Srtaramclli, N, PARTIAL CHARAC'I'HRIZATTON OF THE IN VIVO 
ME'I'AliOLlTES OF DPT-’-ic IN Tt laioiii,i iiifestiiiis. f. dcoii. ,'i 7 , fi(lyfi 4 ) 1174 . 7 , 

1* ■''^•bisiar larvae were topically miaied with i:)DT'‘'‘C and Keltlianii* ■» c (l, i-bii 
(p-tdilorophciiyl) -z-Mi-irichlotoethanol). After 72 h of DDT-iiitoxicaiioii, 2 DDT-metabolltes 
were detected (liiuiabohms 110,2 and no,3), wliilu only oiin was ftiniid from Keltliane after 10 d. 

DDi mcialmliie no.:) was eliaracterized by p,iperciiromatograpliy, cliiirincalreactions, and the 11 .v, 
spiiciriim at iluj microcheitiinal range. TIu; resnlis obtatmul indicate that inetabtilitc no.,') cotres- 
ponds to Keliiiaiiii. Althougii no definite ideiitifieation of DDT-iiietabolite No .2 awl tlie Keliliaie- 
liioialHilite w,is possible, tlie available evideiuu; suggests that tliey have the larne itnictiire, It is 
siiggcstcd Unit Kelihain! is tlm preciitsor of DDT-mtitatiulitc no, 2 , mdicailiig that ptodnctloii of 
Dlil-piil.ir metabolite! in T.infcstans follows tin; siiqueiice DDT--* Kelihane--"^ meiahulin; 

110 , 2 , (Aiith.) 

Atkins, D.l.,, Williams, R.K, RADIOMETRIC ANALYSIS OF TISSUES FROM CHICKENS FED 
‘M:;-[l.AliI;LEDJ DDT. Tex, J, Sci. Hi, .IfliKM) ,|.i;!-,lf). 

Twomy nCi ofp, pHehlotodiphenyl-d-^C-irtchiiimeilmne (I) was adiiimistered orally In two equal 
doses at :i d mn-tvals to sexually manmi male and female ehickciw. No toxicity symptoms were 
observed, iladiomeiric mtfasnreimiiiis of I_ residues cxiraetwl with CJI,; from kidney, liver, breast 
imiiieie, brain, and tcprmhictlve nssims simwed .'tecurnulation of tadmactiviiy m all tistnes, 

Higheiit i;pni/g of tisjuo were found m kidney, ovary, and male brain. A very low radioactivity 
level was alisurlied by the testes, Tills may indicate liiat avian rcjWKliictive faiinre is a direct rathet 
limn liidireci reai’.iion Ilf the ovary to Itoxiciiy, (CA (!2:19fl!l, IflHViili), 

Ihmkmoiii, I., fMinion, E., (lli|„;rg, ,s. DLETKIBUTIUN OF l)DT-«C AND DIFLIIHIN-“C IN 
HiEGNANT MICE DETERMINED BY WHOI.E-IIODY AUTORADIOGRAPHY, Toxic, appl. Pharmac. 

7, 1 (imiii) viij.fi, . -u,--— 

Urn disttlliniinn of Mbelied DDT and dicldtiii was comp,ired m progtiaiit miiut, using wlmlii body 
antoradingtapiiy. Both compound! wen- widely dlstrlhiiiiHl, being foitiid m fat depots, liver, 
niiestiiies, kidney, mammary gl,wds, iitiiiaty and gall bladder, blood, lung, spleen, adtenal, 
salivary glands, bnim matttiw, placenta, hfiitt, and spinal cord, Modetaie acilvlilM of Iwtli 
(.onipiiimils were found 111 laeial liver, lat, and Ititestiiies, lloili conipomuis also wete exerwed 
In ihi: milk, as nvidciiced by accnmnlation ni the maminary glands and tins ptejence of liiirlt 
cinmenitatiofis in iiickliiig iinee, (CA ( 12 ! IM. 5 , 

Beaitl, It. L, COMPETITION BETWEEN DDT-BEEISTANT AND SUSCEPTtflf,E HOUSE FLIES. 

|. ceon. Eiit. iik, H(HltS;i) jnjd. 

Radioaetlve labelling penmu the mixing of .idnii fim* of r«uiam and siiscepiibie itraiiii and 
idtoiiityingihoir progeny wiili respect to ihihr parentage ‘^C-L-ptienylalanmc was added w 
milk powder and fed to newly tmiergcd temale (Imi, wlicn it,became niuiaboiizd and iiiwipn- 
rattid into eggs jubiequently laid. Larvae, pupae and adiitts developing from iheiit were radioactive. 
Iladioacttve flieiofeither strain were placed iti a cage with tion-tadioaciive flies of the other 
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strain. On the basis of the tests made it can he conclnder] that different fly strains do indeed 
differ with respect to their survival in competition, but tliis pheiionieiioii is not necessarily 
associated with resistance. 


365 Bowery, T.G,, Gatterdatn, P.E,, Guthrie, F.E.. Rabbi, R.l. 
IN RABBIT,?. J, afflie, Fd Chern. 13, 4 (1965) 


FATE OFINHAbEDC'''-TnB 


New Zealand Red rabbits, selected for their tolerance to rnain-sireatn tobacco smoke, were 
exposed to smoke from cigarettes containing VI and 48 pgof ‘‘'C-TDE^* per cigarette in Holland 
smoking boxes. The animals received smoke from 20 cigarettes pet day for periods ranging from 
2 weeks - B months, after which times the)' were sacrificed and 20 tissues examined fot total ami 
organosoliible radioactivity, The deposition via inhalation appears to follow that of oral ingestion 
with accumulation of TDE in the fat, followed by slow metabolism and elimination. There was 
no evidence of accumulaiion in the inhalation system or other vital organs, Human non-inhaling 
smokers appear to exhale all TDE oomponents of main-stream smoke, whereas inhaling smokers 
appear to retain (for subsequent storage and metabolism) about 3% of the TDE contained in a 
cigarette. (Autli.) 

“l* l,l-dichloro-2,2-bi5 (£'chlotoptienyl) ethane 


356 Gatterdatn, P.E., De, 11,K,, Guthrie, F.E., Bowery, T.G, THE ABSORPTION, METABOLISM, 
AND EXCRETION OF C«-LABELLED TDE IN CERTAIN INSECTS. J. ecoh. Ent, 57, 2 (1964) 
258-64. . ^ 

Among tte principal compounds used were 1, l-bis(£-chlQtophenyl) B.B-diohlotoethane (TDE, 
Rhothaneiy, didilotodiphenyldichlotoethane); l,l-bis(£-chIoroplienyl) 2,2-diohlotoethano) 
(FW-152) I and 4,4' diohlorobenzophenone (DBP), w c-TDE, labelled at carbon 1 of the ethane 
moiety was purified; the specific activity was 26 mCi/tiiM, Information on absorption, 

excretion, and metabolism of topical applications of **C-TDE was obtained for two species of 
lepidopterous larvae and the adult American cockroach, Periplaneta ameticana fL.). The tobacco 
hornworiii, Ptotoparce sexta (Johannson), larva and the cockroach formed, internally, significant 
quantities of FW-152 whereas the ted-banded leaf roller, Argytotaenia velutinana (Walker), larva 

degraded only minor amounts of absorbed TDE to FW‘152 and several other compounds. Certain 
analogues of TDE were applied to the hotnwotm and cookroacluo determine whether the analogues 

ate stable or transitory intermediates In the oyetall metabolic scheme. FW-152 appeared to be tlie 
major end product in both insects, The compound was apparently formed directly from TDE raiiiet 
than from an unknown intermediate, There was some evidence that DBP was present in samples 
of the excreta of the cockroach later on. 


Bridges, W.R. , Kallman, B.J., Andrews, A.K. C^, DDT IN A MICROENVIRONMENT AT DENVER, 
Washington, Fishery Bull, Fish Wildl. Serv, US 199 (19641 30 and 40. 

600 pg of “C-DDT were placed in 30 i water in each of four aquaria, together with soil and aquatic 
vegetation. Small bluegills were added to two of them after 28 d, and snails (genus Arnpullatia) 
a cer 6 weeks. The breakdown of DDT in parts of the system was studied, and also whether DDT 
would return to the water from high-residue components of the environment after the toxicant 
had reached near-zero levels in the water. 14 d after DDT had been added, the level in the water 
, was down to 0.42 ppb, with 6,0 ppb in the soil, and 15600 ppb in the vegetation. At 4 weeks, 
when the fish were added, the water contained 0.30 ppb, The fish accumulated residues to 
> 1000 ppb in If weeks, while the amounts in the mud ware decreasing, and those in the vegetation 
still increasing. When the snails were, added at 6 weeks, the water had 0.19 ppb, the soil 1,1 ppb, 
the vegetation 23400 ppb, and the fish 1000 ppb. Two weeks later, the water was reduced to 

0.08 ppb, vegetation to 20700ppb, and the snails contained 160 ppb, At 15 weeks, all parts 
“ DDT. but declines were apparent. Residue measurements 

of DDT and Its metabolites ate tabulated (Table B-6, p,40). 

El Sayed, El Basheir, Lord, K. A. DOT TOLERANCE IN DIAZINON-SELECTED AND, DDT^ 

SELECTED STRAINS OF HOUSE FLIES, Chem, Ind. 37 (19651 laSB-O. , 

The metabolism and penetration of DDT in teslKant strains bf house fly selected by treatment with 

..d ,a., 


and extracts of itie fliea by gas-li(i,u,l clirnmatngtaphy. It is siiown that rtie pwpurtii,)!) of DDT lost 
- ' the surface of the FORW s.rain is less affected by dm s.o of the dose thi r'hat lost from rlu' 
surface of the .SKA 5 tr.)m. Much mure DDE w,is found in tlie p.'iHW tlmii m die SKA or siiscuptibic 
mams, and the .ibility of liu; SKA strain to decompose Dl)|.; was demonstrated, lixperimems wiili 
DDT containing »'CI gave residues oontaining »C1 not detected by tliu above prorediire 
imlicating an addiiioiml unknown mcclianism fot the duconipasition of ddt. (Ca Mi 1 !)(>(), 411 ) 7 ,,) 

359 Hoopet, G.H.S, Till,; MECHANISM OF DDT RESIST'ANCE IN THE SROTT'EI) ROOT MAGGOT 
Liixesia ii uiata . J. e coi i. Ent. 58, 4(19(15) 008-11, 

For absorption studies, a O.lf, wt./vol, solution of i^C-Dirr ( 0 ,;, pg insecticide) or a M 
wt./vol. iiolutiun of Hc.,j,cidrin (0.05 ,ig inseciicide) was applmd. Hm ineclinnism of DOT- 

«««fo,.,„i mbe primarily attributable 

to decroa ed cutmuiur absotpnon ot DDT, with the resistant strain ahsntbing only half as 1111 ,oh as a 
siisecptihle strain radier tliai, to increased detoxication, '11,1, finding I 5 of interest since DDT 

DDI' d 1 nrv? ' M “ DD'I' was 

DDL, and the DDl -siniceptibl!! strain sliowed a high level of (ieliydroclilorlnatiiig activity. 

I wrri/n'' t!"n tiie 

liOLL WELVIL, Biill, uni. .Sue. Am . 10. SdfiiLD iia, Ahstr, 

Dunihiinid ireatmeiit witli DITF and dieldriii were more effective against cyciodiene-tesistant anil 
-.iii.t.e|itihle I,nil weevils ilnui atlier insecticide alone, liadin-labelled materials were used to 
study possible mecliamsins of iliir, .joint action, Cnrnparisoii,s of tin; tates of absorption and meta- 
bolirun of ilie insecticides, imlivltlualiy and in coinbiiiaiion, will Ih; tcpnrted, 

Ka inylmv, l» G., Knftyrev. 1 . N.V. TTIE INSEC'J'ICIDAI, i'HOPERTIES OF RADIOACTIVF DPT' 

ltiidy4-oi Kimliiteiiisii liistitinaZnologii, Akatl. Nauk Ukt. SSH, Lvov, lilKl. 

Adnit llics and larvae of Itoujilwnmi tmejiovau were used. DDT-'tC was dissolved m (i.m 
in Me/AJ and applied w dm dorsal surface of the insects. After a curtain time, the insecticide 
was removed from die body surface wiili Mc/I), The cuticle was washed and tlie content of 
Gidioiictive DDL mmisured. 'I'he partition of DDT among tlie organs was also studied by (ecdiiiK 
le (lies witli milk or meat containing a ii.'dL'^isolntlon of radioactive DDT, Tile ciiiiclo was 
permeable u, die solntmi, of ddt, One min after DDT was applied it eonW be, detected In cdiitlii. 
ttiid a ter 24 h cpnient m the cuticle was > k-fold higher, DDT aiukl not diffuse through tl.u 
ciiiick of siage-ill Urvae, Iinniediamly after application. DDt' ftmn the haemolyinpli was 
(miiceiitratud in die fat hody of die fly. After 24 h, DDT was concemtated in the nerve ganglia and 
nt dm in^elc t.«ues After feeding, DDT was concentrated nrainly in the nerve ganglia, i„ ihu 
gi. uysimn, and iht; fat Iwdy. In larvae, all botiy organs were saturated with radioactive DDT 
within .4 li hut only n, dm fmai«), of mis period was DDT within 24 li but only in dm final 2 h 
Of tins period was DDT wincentrated in dm nerve ganglia. Tliiis, tlw conceniratioii of DDT in the 
nerve ganglia of tlm larvae was liiglmt than in dm same tissues of the adult flies. (C A 61 1 1904, IfkiO'ff) 

362 Kiiniira, T. Duffy, J.R., iJrown, A.W.A. DEHyilROCHLORINATION AND DDT RESIST ANCE 

iiuii, wid iiith otg. 32 . dfiiiiiii) fitiT-rii, 

Iteisiaiit larvae of C, detoxify DDT by ddiydroclilorinating it to DDEfAedes aeKVpti and 
liiii lioiise flHn^alsn), whereas siiseeptible larvae do nut. ItMlstant larvae of C. fatigans convert 
all ahsorlied DDT to tiie iiieiaboUte DDE (according to the scatming of a gai-flow*Ccwtct of' 
dironiatogtamiof larvae,exposed to radioactive DDT wliicli has HC on eitlierthe C-1 or C-2 of 
the aliphatic chain), Spccttophotonmtry and enzyme assays with ring-labelled DDT*“C and 
paper cliromatograptiy 111 vitro indicate that resistant G.fatlgaijs has li) times the dchydroehlotinating 
activity and^reslsiant Utamltj 4 iinnii tliat of their susceptible counterparts, The responsible 

Tnw ‘“ A- •’“‘"g 1/3 as, active on o-chloro derivative 

Id DDl as on DDI and in being inactive against deuteto-DDT, It is less active on DDD than on 
DDT. (CAiailW. LTIIflfit)) , 

363 Land, J.D, ABSORPTION AND DLSTRIBUTION OF DDT IN THE BOLL WEEV,lL AND TOE 
INFLUENCE OF SYNEMISTB ON TOXICITY. Piss. Abstr. 24 (1963/41 3029. 
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A total of 58 niaietials was tested as synergists for DDT against chlorinated hydrocarbon susceptible 
and resistant boll weevils, The materials consisted of terpene derivatives, commonly available 
organic solvents, and various commercial products. Mixtures of candidate synergists plus DDT 
were compared with corresponding mixtures of acetone-DDT, toxaphene-DDT, and Strob.ane-DDT, 
Also included in the investigations were the effects of Strobane and two Heyden Newport Chemical 
Company experimental materials on the absorption of “C-labelled DDT, The distribution of 
various chlorinated hydrocarbon, otganophosphate, and carbamate insecticides within the body 
of the boll weevil was studied using radiotracer techniques. Toxaphene, Strobane, and five experi¬ 
mental Heyden Newport chemicals were effective as synergists for DDT against the boll weevil. 

The experimental Heyden Newport chemicals compared favourably with Strobane as synergists 
for DDT regardless of whether or not the weevils were of chlorinated hydtooatbon resistant or 
susceptible strains. Terpene derivatives containing no chlorine were not toxic when applied at 
20 pg pet weevil but when combined with DDT at 10 pg pet weevil the cyclic terpenes (pine oil, 
pinene, turpentine, camphene, and menthol) were considerably mote toxic than the open-chain 
terpenes (citronella.citronellal.citronellol, and d-limonine). However, pine oil and turpentine 
were quite toxic when applied at 1 pi, per weevil. Treatment of weevils with 1 pi, of o-dichloro- 
benzene, tetralin, xylene, cyclohexane, cyclohexanone, cyclohexanol, 2-metliyl oyclohexanol, 
and dipentene resulted in weevil mottalities of Wjo or higher when used alone, and no more additive 
effects were noted when weevils were treated with these solvents plus DDT. Although toluene and 
isophorone treatments resulted in mottalities below lO^'.when used alone, these materials were highly 
effective against the boll weevil when combined with DDT. Atmoflo 65 and Armoflo 49 were low 
in toxicity to the boll weevil but were highly synergistic for DDT. In general the toxicity of DDT- 
candidate solvent to the boll weevil decreased as the proportion of acetone in the m.xmre increased. 
The ratio of adjuvant to toxicant to carrier solvent was quite important in demonstrating synergistic 
effects. Weevil strain or age had little effect on the toxicity of DDT or toxaphene-DDT mixtures 
to the boll weevil, Strobane or two of its derivatives had no appreciable effect on the absorption of 
DDT by the boll weevil. In the distribution studies, considerable amounts of DDT, Sevin, and 
dieldrin were localized in the fat of the boll weevili whereas Thio TEPA accumulated in the 
digestive and reproductive systems. In all treatments with radio-labelled insecticides, the 
aTaye?7D? percentage of the applied dose than othei tissues and organs 

364 Deleted 

365 Deleted 

" »T.DEa»MG .EVMES FROM 

iHt HUMAN (JUDY LOUSE, 1, agric, Ed Chero. 22, 2 (1964) 167-9, 

‘'C-DDT, 160 pCi/M, was prepared in the laboratory. Purified DDT-degtading fractions were 

Uhe water, and aqueous aolutions of reduced Z '““'00 fluid, 

Conversion by bovine rumen fluid mav i conversion to UC-DDD. 

lake water could account for the anna^ r*' > 11111 !, and conversion by 

because DDT may bniLl ‘n Clear Lake, Calff,,, 

with reduced porphyrins indicates'a ooss^r'"® ^ ODD in these situations, The study 
P P y ns mdteates a possible mechantsm for this conversion i„ biological systems. 

''' ^“^^°^^^^-™nAT10NiNkESIST 2^, Lend. ^( 1904 ) 785-6 


Triatoiiia iiifeatans Htd-instar latvae wliicli are fairly toletam to DDT were used. SKF S2.5-A 
(8-dietiiyl-aniinoetliyl-dipheiiylpropyi acetate.) or P-metiiylcIiolaiitiiraie were applied topically 
to the ventral alicloriiinai region of the insect. Iproniazid pluisphate in aqueous solution 75pg/;).,3pl) 
was injected intracoilomatically. After 24h, insects were topically intoxicated witli 2()0 pg DDT 
in acetone per specimen. The effect of iproniazid, SKF 525-A and ;i-nietliylcliol.inthtene on the 
ill vivo production of DDT- »C internal polar inctabolites by nyniphs was plotted for five experiments. 
Iproniazid and SKF 525-A potentiated the effects of DDT. Both were found to siibstaiiiially decrease 
tlie rate of production of polar nietaliolites, white P-rnetliylciiolaiithrenc increased tlicir production. 
Ring-labelled DDT (5000 cpm/|ig) was used. A negative correlation between mortality and the 
rate of prodiietion of DDT-polar inetaholites was observed. 

361) Morello, A. INDUCTION OF DDT-METABOLIZING ENZYMES IN MiCliOSOMES OF RAT LIVER 
At il'.R ADMINISTRATION OF DDT. Can. J. Binclieni . 43, 8(1961)) 128!)-!)3, 

DDl is metabolized by tat liver niictosoincs to a phenolio coiiipouiid and to a reduced derivative 
similar to DDl). When rats were injected iiitra-peritmicaily with DDT, the niicfa,sonial DDT- 
metalwlizing activity was greatly increased. This effect was bliicked by the adniiiiistration of 
piiramyciii. DDT adrniihstratkiii also increases the content of liver niiorosciinal protein. The 
results show that the Insecticide probably increases tlie DDT-inctabollzing activity of ttiammaliaii 
liver by inducing enzyme syntliesis, Ring-labelled WG-DDT was used for tile enzyme assay. 

37(1 O'Otieu, R.D., Matsunuira. F. DDTt A NEW HYPOTHESIS OF ITS MODE OF ACTION. Science 
N.Y. MB (11)64) 657-58, -' 

It IS suggested tliat DDT and petliaps other chlorinated iiydtocatbon insecticides owe tlieir activity 
to the formation of a cliarge-ttntisfer complex with a component of the nerve axon, witli consequent 
disiiirbaiice of fimctiun. Expetimeiiial evidence is provided for the fortiiatioii of two complexes 
with cuniptiiients of cocktoaclt iiervei the complexes have been partially purified, Tlieir foritiation 
15 accompanied by an absorption in the 245- to ',:70-ni|i range. Various concentrations of DC- 
labelled DDT Were used, 

371 Petetle T.J.. Meeks, R. |,. CYCLING OF CHLORINE-36 I.ABELED DDT IN A MARSH ECOSYSTEM. 
p.()7 of Offsite Ecologtcal Research of the Division of Biology and Medicine Terrestrial and 
Fresliw,ater", TID-13:i.58(2iKi rev.), Mar. 19(15, 

The study is aimed at dctetniining the fate of DDT in a marsh ecosystem, with special emphasis 
on tlie rate and quantity of DPT uptake by aquatic plants and organisms and to its subsequent 
ttanslocation witliin tin: ecosystem for two growing seasons, On 7 July 1064, 3.0 mCi “Cl riiig- 
labelled DD'j on inert gtiiniiles wert; applied by helicopter to an enclosed 4-acre marsh area at 
the rate, of 0.2 lb tcclinical DDT/acre, Plant, animal, soli, and water samples ate being collected 
and analysed radiuchemically for DDT 4 h, H h, 1 d, 3d, 1 week, 2 weeks after application and 
then at 1 month intervals, Following the compilation of residue data based on the radioasstiy 

results, ilie distribution and hlo-acciiinulation of the insecticide ate to be described as related to 
time. 

312 Pillai, M. K.K,, lltowii, A.W.A, PHYSIOLOGICAL AND GENETICAI, STUDIES ON RESISTANCE 
TO DDT SUliqSTTTUTES IN Aades aegypti , ], ecoii, Ent . fiR, 2fI96lil 255-66. 

Selectlini with a li i imxtiite of WARE anti-resistant (N,N-dtbutyl-p-chlorobenzenesulfonati)ide) 
and DDT, with Ptolan(!ij(l, l-bis (p-elilotophenyl) -2-mTropropane) or with iiialatliioii induced in 
arvae 0 the yellow-fevet mosquito. A, ^ (L.), a DDT resistance cliatacterizad by increased 
DDT-dehydtoelilorinaiie activity. Mixture selection at first reduced the resistance levels of DDT- 
resistaiit strains, but iiliimaiely induced high resistance to the DDT -and to the mixture! Mixinre- 
resistaiice derived from genetic influences on ditomosonie 3 in addition to the regular DDT-tesistaiice 
gene on cliiomosome ii. Prolan selection developed the ODT-resistance and in addition a resistance 
mechaiiiiiti of reduced Prolan absorption, Malathion selection induced the regular DDT-tesistance 
on chtoniosome 2 as well as a malathloii-tesiitance connected with rimltiple genes on chromosomes 
2 and ,3. The following radioactive chemicals were used! 1) hc-DDT (ring-labelled on the para- 

carbons from Ttacerlab Inc,, activity3.22mCl/g, for dehydrochlorlnationstudiesi or 

Inbeikd on the tertiary carbon, from Fordliani University, activity 1,75 mCi/g, for absorption 
i studies! and k) « C-Prolan, cliain-Ubelled on the tettiaty. carbon, synthesized at Fotdham 
Uiiiveisliy, activity 1.30 mCl/g. 
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373 Plapp, F.W., Jr,, Chapman, G.A,, Morgan, J.W, DDT RESISTANCE IN Culex larsalis 
Coquillett! CROSS RESISTANCE TO RELATED COMPOUNDS AND METABOLIC FATE OF A « C- 
LABELED DDT ANALOG. J. econ. Ent, 5B. 6(1965) 1064-9. 

Larvae of a highly DDT-resistant strain of the mosquito C. tarsalis Coquillett were resistant also 
to dehydrochlorinatible analoguesofDDTandtonondehydrochlorinatlble analoguessuch as Prolan (?) 
(1.1-bis (£-chlorophenyl)-2-nittopropane) and to o-chloto DDT (l,l,l-trlchloro-2-(4-chlorophenyl) 
2-’{2,4-dichlorophenyl) ethane, Combinations of DDT and synetgists known to block dehydto- 
chlorination failed to overcome resistance. Certain analogues of DDT in which the hydrogen atom 
on carbon no. 2 was replaced by less easily oxidized groups largely overcame resistance, that is, 
were about equally toxic to larvae of susceptible and resistant strains. Experiments with a ‘‘'C- 
labelled sample of TDE indicated that both susceptible and resistant larvae detoxified the insecticide 
by dehydroclilorinative and oxidative routes. The results suggest that resistance to DDT and related 
compounds in C, tatsalis involves a mechanism other than dehydrochlotination. The precise nature 
of an alternative mechanism was not demonstrated and the nature of the resistance factor must 
be considered unknown, ‘^C-TDE, labelled on no.2 carbon [between the phenyl tings) was used 
for preparing *'*C-TDEE, (Essentially auth.) 

374 Schwabe, U. ODER DIE VERTEILUNG VON DOT-l-iC IM ZENTRALNERVENSYSTEM DER KATZE. 
(The distribution of *'*C-labelled DDT in the central nervous system of the cat), Naiiyn- 
Schmiedebetgs Arch, exp. Path. Pharmak . 250 , l (1965) 84-94. (In German, with English 
summary) 

The distribution of labelled DDT in eight different regions of the brain was studied in the cat. 

After intravenous injection of 25 mg/kg DDT chatactetistic differences of a dynamic distribution 
were observed. Within the first 30 min DDT accumulated in brain regions with grey matter. At 
the same time the white matter contained half as much DDT. This pattern of distribution 
corresponds to differences in the vascularity of the brain regions. After 4 h the DDT content 
in the white matter approaches equality to that of the grey matter. Within 24 h and later the 
DDT level in the whole brain declined. DDT disappeared predorninantly from the grey matter, 
which contained now only half as much DDT as the white matter. At that time the distribution 
of DDT follows the lipid content of the various brain regions, Convulsion producing doses of 
DDT (50 tng/kg intravenous) additionally increased the accumulation in the grey matiet, This 
did not occur after suppression of the convulsions by pentobarbital anaesthesia. (Auth, summary) 

375 Stenersen, J.H.V. DDT-METABOLISM IN RESISTANT AND SUSCEPTIBLE STABLE-FLIES AND 
IN BACTERIA. Nature , Lond, W (19S5) 660-1, 

Resistant and susceptible stable-flies( Stomoxys calcittaiis (L.)) were treated with 0.0164pg 
i'C-DDT in acetone by topical application, Excrements were collected and extracted, No 
difference could be observed in the rate of absorption, detoxication or excretion of DDT by 
resistant and susceptible flies. Both produce only small amounts of DDE. TDE was the only 
substance detected on the clitomaiogtams of extracts of TDE-tteaced flies, In the excrements 
of ^^C-DDT-ireated flies, DDT, DDE, TDE, and MI were found. MI was water-soluble and could 
be hydrolysed by acid to give a substance less soluble in water, When growing anaerobically or 
in oxygen deficiency, the facultative anaerobes Setcatia marcescens, Escherichia coli, and 
an unidentified strain converted DDT almost completely (~ OOfo) and DDE slightly'i^d), In aerated 
cultures neither the facultative anaerobes nor the obligate aerobes converted any DDT to TDE or 
other prodpcts. As there is no difference in the rate of absorption, metabolism or excretion 
by resistant and susceptible flies, the resistance mechanism must be of an unusual kind, and not 
a detoxication mechanism despite the high degree of resistance present, 

376 Upshall, D.G., Goodwin, T.W. SOMEBIOCHEMICAUNVESTIGATIONS INTO THE SUSCEPTI¬ 
BILITY OF BARLEY VARIETIES TO DDT. J, Sci, Fd Agric. 12 (1964) 846-55. 

The internal DDT deposits in the leaves of a barley strain (Rika) which is susceptible to DDT 
and of one (Ptootot) which is resistant, were found to be the same, DDT specifically accumulated 
to the same extent in both strains. NeltlietDDT(2.56klO'® M) norDDE(2.75X10‘® M) inhibited the Hill 
reaction in either strain. When DDT at approximately 30 ppm was Included in a water culture solution, no 
adverse effect on the root system of either strain was noted; only very slight uptake of DDT into the 
plant was noted. The susceptible strain when germinated in the presence of DDT is not adversely 
affected until tlie lOtli d, i.e. when all food reserves are used,up. No significant metabolism of 
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DDT by either strain could be observed even when ‘■‘C-DDT was used. Examination of! 9 DDT 
analogues revealed three structural requitemsnts for toxicity. («C-DDE was prepared from 
chtoraatographically pure wc-££'-ddt by exposing DDT in alkaline ethanol to u, v. light.) 

It is concluded that DDl exerts its toxic effect in Rika by gaining access to a functional llpoptotBiii 
in the chloroplast by being able to penetrate the membrane; in Proctor it is adsorbed on the 
chloroplast but presumably cannot penetrate the chloroplast membrane. (Essentially aiitit,) 

377 Zubain, M. Y., Cutkoiiip, L. K. THE PICK-UP OF '‘‘C-DDT AT DIFFERENT TEMPEIIATUKES, 
exp, appl. 7, 2 (1964) 139-4,3. 

An accouni is given of experiments carried out with larvae of ^ aegypti (L.) to test the 
lypothesis that the cuticle of insects sorbs mote of a toxicant at a lower temperature and thus may 
permit greater availability at the site ol action than at a higher teiiiperatute. The larvae picked 
up progtLSsively greater amounts of^C-DOT with increasing temperature in the range of 10-30'C, 
rut mortality decreased. The pick-up relations were the same when heads, thoraces and abdomens 
were compared separately. The thoraces contained greater concentrations than heads or ahtloniciis 
at 30 and 20 C. At 10 C, heads contained more than thoraces and abtiotriens, but the amount 
was still less than that picked up at 20 and ao’C, The results show a positive coefficient of 
pict up DDT but a negative temperature coefficient for mortality, provided that the concentration 
of DDT is not too high. The latter relation agrees with considerable earlier tese.atch, The 
explanation for the negative temperature effect of DDT is still not understood, but the evidence 
UK icates t lat it is not positively related to pick-up by whole larvae or portions of them, (['roni 
RAE-B 53:1965, 151) 


378 Poonawalla, N.H., Kortc. F. METABOLISM OF INSECTICIDES, VIII (1): EXCRETION 
DISTRIBUTION AND METABOLISM OF g-CHlORDAN-^C, Life Sci, 3 (3964) 1497-150o', 

Mter intravenous administration male rats excreted 30»/»of the injected 27 /ig of a-chlordan- 
C. most of winch was found to have been metabolized. The alimentary tract contained a 

ugh percentage of metabolites, whereas unchanged a-chlordan was found in subcutaneous fat 
only, (Auth. summary) 

See also: 


435 Penetration of insecticides through ratsliin, (O’Brien, R.D., Dannelley. C,E,, liliLb) 


4. Organophosphorus Insecticides 


General ' 

379 Kal^anova-Siraeonova, F. P. TOXICOLOGY OF ORGANIC PHOSPHORUS COMPOUNDS 
Mslkol, Novyld i Prom. Khim. Veshchestv 7 (1966) 122-38. [In Russian) 

Rats, guinea pigs, and rabbits received dally, fot up to 2.5 months, subcutaneous Inieotlons of 
1/4 the LD50 of patathion (I)„ chlorothlon (11), or tnalathlon (III), The administration of I and 
oa.ed rabbits to die withinamon.^ 

onjl rabbits survived over 2 months, guinea pigs over 50 d, and rats survived longer than the 
rabbits. Determination of blood cholinesterase activity (IV) revealed it to be practically Identi¬ 
cally affected by the three pesticides under investigation; after approximately ten injections the 
N activity drops In all the animals to -v20<y« of Its original value, and continues low thereafter 
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The effect of II and O on protein synthesis was studied in two groups of rats administered a single 
4/5 LDSO amount of these pesticides, followed 3 h later by intraperitoneal injections of 
methionine-35s or glycine-‘‘'C. After 24 h the tats were sacrificed and the labelled methionine 
and glycine content in the protein of liver, brain, and blood serum globulins was determined, A 
definite lowering of the incorporation of was observed in tats having received 11, and a trend in 
thesamedirection in those treated with HI, while the incoipotatlon of was invariably higher, 
as compared with the controls (CA 63:1965,7603g) 


Phosphorus Aliphatic Derivatives 
Dipterex 

380 Hassan, A., Zayed, S.M.A.D. METABOUSMOF ORGANOPHOSPHORUS INSECTICIDES, UI. 

FATE OF THE METHYL GROUPS OF DIPTEREX IN VIVO. Can.J. Bloehem. 43, 8 (1965) 1271-S. 

Direct evidence for the hydrolysis of 0-methyl ester linitagefs) of Dipterex in the rat has been 
obtained using Dipterex in which the two methyl groups ate ‘‘‘C-labelled, (A patent has been 
applied for this method of preparing radioactive Dipterex). Following a single intraperitoneal 
injection of radio-Dipterex, about 60fo of the *‘'C activity was recovered, after 24 h, in the 
expired air and in the urine. COj and '"'C-foiniate constituted about BOf of the recovered 
radioactivity. The contribution of P-OCHj cleavage to the detoxification of the insecticide has 
been discussed. A scheme for the fate of the methyl groups has been suggested. 

381 Hassan, A., Zayed, S.M.A.D,, Hasteh, S. METABOLISM OF ORGANOPHOSPHORUS 
INSECTICIDES. VI, MECHANISM OF DETOXIFICATION OF DIPTEREX IN THE RAT. Biochem. 
Pharmac, 14, 11 (1965) 1692-94. 

To study the mechanism of detoxification of Dipterex in tats, a sublethal dose (100 mg/kg body 
weight) of the labelled drug was Injected intraperitoneally. Within 48 h 75-35% of the administered 
dose was excreted in the urine; monomethyl phosphate accounting for 20-30fo, dimethyl phosphate 
accounting for 60-70')!i, and an unidentified metabolite accounting for ~10fi) of the total metabolites. 
After acid hydrolysis, only tnonomethyl phosphates 'and dimethyl phosphates were detected by 
paper chromatography, probably indicating that the unidentified metabolite gave mono-Me 
phosphate or di-Me phosphate upon hydrolysis. It was concluded that the activities of esterase 
and phosphatase proceeded independently; yet products formed by hydrolysis through phosphatases 
were further acted upon by esterases so that metabolites with an intact phosphonate bond never 
appeared in the urine. (CA 64:1966,5690f) 

382 Hassan, A., Zayed. S.M.A.D., Abdel-Hamid, F.M. METABOLISM OF ORGANOPHOSPHORUS 
INSECTICIDES. II. METABOLISM OF 0,0-DIMETHTL-2.2,2-TRICHLORO-l-HYDROXYETHYL 
PHOSPHONATE (DIPTEREX) IN MAMMA UAN NERVOUS TISSUE AND KINETICS INVOLVED IN 
ITS REACTION WITH ACETYLCHOLINE ESTERASE. Can, J, Blocliem, 43.8 (1965) 1263-8, 

The metabolism of ’^p-iabelled Dipterex in rat brain homogenates has been investigated. The 
presence of four metabolites, three acidic and one nonacidic, has been demonstrated, Mono- 
demethylated Dipterex and monomethylphosphate contributed to 37% and 7% of the total metabolite 
output respectively. The third acidic metabolite (IBfo) is believed to be 2 , 2 , 2 -ttichloro-l* 

hydroxyethyl phosphonio add. The non-acidic compound has not yet been Identified. The 
reaction of Dipterex with acetylcholine esterase has been found to be of bimoleoulat nature 
(Auth.) 

383 Hassan, A., Zayed, S.M.A.D., Abdel-Hamid. F.M. METABOLISM OF ORGANOPHOSPHORUS 
INSECTICIDES. V. MECHANISM OF DETOXIFICATION OF DIPTEREX IN Ptodenla Utura, 

Biochem. Pharmac, 14. 11 (19651 1677-34. . --- - 

The metabolism of Dipterex in the cotton leaf worm P. litura has been investigated In vivo, 
using ®p- and ^^C-labelled inseotidde. From the topically applied dose (2 mg/g insect), 

40-45i was excreted as ^^P-labelled hydrolytic products during 20 h. The first major «P-' 

labelled metabolite is produced by hydrolysis of both 0-Me ester linkages, and eliminated as 


glucuroiiidc. Tills metabolite constitutes 65-75% of the total metabolite output. The second 
metabollfc contributes 25-30”/,, and was dimethyl phosphate. Monomethyl phosphate (-5%) 
was also identified as a mciabolic product. Radioactive COj in the expired air accounted 
partly to the fate of the Me groups of the insecticide. The possible metabolic pathways have 
been discussed. (CA 04;lr)6(l, 41fl6d) 

11/674 Kuhnert, M,, Dedch, W,. .sdiwarz, H. DETERMINATION OF THE EFFECT OF THE PHOSPHONATE 
TRIUILORPHON, IN THE COMMERCIAL PREPARATION BUBUIJN, ON THE METABOLISM AND 
EXCRETORY MECliANlSM OF COWS GIVEN INTRAVENOUS AND INTRAMUSCULAR INJECTIONS, 
Will! IHEAIDOFRADIOACTIVEPHOSPHORUS, Arch. exp. Vet Med. 17 09631 403-17 
(In Gennaiiyi' ---- 

Bubulln (I), a commercial preparation coritaining 500 g 0,0-dimetliyl l-hydroxy-2.2,2- 
tricliloraethylphosphonate (trlchlotphon), 5 g pyridlne-2-aldoxime meihiodicle (PAM), and 1.5 g 
atropine sulphate in 11 of higher alcohols, was labelled with and injected into cows. Only 
traces of radioactivity were found In the faeces. Blood determinations showed that > 95c/i, of I 
was metalxillMd to non-toxic products within 1 h after intravenous injection, but] was deteoTed 
In the blood as long as 6 h after intraniuseulai Injection. ] was excreted in the niTlIt for as long 
as 10 h after intramuscular injection, whereas injected DDVP could not be detected. Mainly 
non-toxic metalralites of] were detected in the urine. Injection of] lowered the Ca and Hg 
content and erythrocyte and lymphocyte counts of the blood serum and increased the granulocyte 
count. Intravenous and Intrarausculat injection of 20 and 25 tng lAg respectively, evoked no 
Ustopatliological changes in the liver. (CA 63:1965, 15471o) 


See II/G74 (witiiout abstract), 

384 Mostafa, l.Y., Hassan, A,, Zayed, S.M. A.D. METABOLISM OF ORGANOPHOSPHORUS 
INSECllCIDES: TRANSLOCATION AND METABOUSM OF -LABELLED DIPTEREX IN COTTON 
PLANT, Naturwissenschaften m, 1 (1965) 67-70, (In English) 

P-labelled Dipterex was prepared from the hemlacetal obtained by Intet-teaction of equivalent 
amounts of chloral and methanol. This method is under patontatlon. The uptake of ^^P- 
Dlpterex by the cotton plant, Gossyplum barbadense , was studied following topical application 
on the leaf, as well as via tlie root. The insecticide did not penetrate into the leaf cells when 
applied topically but was readily taken up by the toot when immersed in a solution of radio¬ 
active insecticide,, The rate of respiration was found to increase significantly in plants treated 
with sublethal concentrations of Dipterex, The metabolic fate of Dipterex within the plant 
tissues was also Investigated, Dlmethylphosphate, monomethylphosphate and Inoiganlo phosphate 
tiave been Identified as degradation products of the Insecticide, 

385 Vashtev, V. I., Khudadov, G. D., Zakolodkina, V,I. THE RATE OF PENETRATION AND 
ACCUMUUTION OF CHLOROPHOS-“F IN VARIOUS ORGANS AND TISSUES OF HOUSE FLIES. 

Zh, Mlktoblol, Epldeni, Immunoblol . 42. 81196513 - 6 . fin Rnssiatit 

Experiments with chloraptios-^^P were carried out on 7-d domestic female flies (laboratory 
strain) sensitive to insecticides, AlcUiollc clilorophos80lution(0, 6-0,9 g/fly)waa applied to the 
medlodotsal region with a rnlcropipette.The Insects were kept In glass jars covered with gauxa 
on wliich a piece of cotton moistened with sugar sirup was placed for purposes of nuttltlon. 

Ttie flies were examined 30 min, 1,2,3, 4, and 6 h after inseeddde application. The greatest 
amounts of chlotophos or Its metabolites were detected In the liaemolymph, digestive system, 
and heat ganglion 30 min after the application; 1-8 h after the application, the amount of 
chlotophos or Its tiieiabollKss manifested a considerable reduction in the digestive system and 
the Malplglilari vessels. The amount of clilotoplios or its metabolites in the thoracic ganglion 
increased at first and then lessened, Traces of chlorophos or Its metabolites were detected 
1*2 h after the application, but none was found latet. Small amounts of oMorophos and Its . 
metabolites were detected in the wing muscles 30 min after application of the Insecticide. 

The amount increased 1 li after the application and then decreased, (CA 63!l965, 17069a) 

386 Zayed, S.M.A.D,,Hassan, A. METABOUSM OF ORGANOPHOSPHORUS INSECTICIDES. I, 

DLSTRUiUTION AND METABOLISM OF DIPTEREX IN ADULT LARVA OP THE COTTON LEAF 
WORM ( Prodenia lliutaF.). Can. J. Blocliem, 48.8 (196S1 1257-62. , , , 








A Ko drill 


The distribution of ^^P-labelled Diptetex among different organs of the adult larva of the 
cotton leaf worm showed that the major radioactivity was translocated in haernolymph and gut. 
Dlpterex was readily metabolized in vitro to give monodemethylated Diptetex which contributed 
to 91% of the acidic metabolites. Monomethylphospliate (about 9%) could also be identified as 
a metabolic product. The low toxicity of Diptetex to Ptodenla larvae is probably due to 
preferential methyl ester cleavage. (Auth.) 

387 Zayed, S.M. A, D,, H assan, A,, Hussein, T.M. STUDIES ON ORGANOPHOSPHORUS INSECTICIDES IL 
DISTRIUTION AND METABOLISM OF ®P-0-0-DMETHYL-2,2,2-TRICHLORO-l-METHOXYETHYL 
PHOSPHONATE IN THE ADULT LARVA OF "Prodenia litura F," Z, Natutf . 20b, 6(1965)587-91. 

(In English) 

The distribution of ’^-labelled 0,0-dimetheyl-2,2,2-trichloro-l-niethoxyethyl phosphonate (I) 
among different organs of adult larva of P. Utura F., showed that considerable radioactivity 
was translocated in haernolymph and gut. Significant accumulation of the ®^P-aotivity in the 
fat with time has been observed. The in vivo metabolic rate ofj in Prodenia larvae was rela¬ 
tively small (12-16% of the applied dose during 20 h). The major metabolite (75-86%) is produced 
by splitting bf both 0-roethyl ester linkages, and excreted as glucutonide. Monomethyl- (S-lO'J'o) 
and dimethyl phosphates (10-15%) were also identified as metabolic products. _I was originally 
obtained by methylation of Dipterex, and was found to be mote stable and possess a lower 
anticholinesterase activity. Its toxicity to P, litura was comparable to Diptetex, 

3S8 Zayed, S.M.A.D,, Hassan, A., Fakhr, I. PREPARATION OF SOME DIPTEREX 
ANALOGUES AND STABILITY OF 0,0-DIMETHYL-2,2,2-TIUCHLORO-l-METHOXYETHyL 
PHOSPHONATE. Z, Natutf, 20b^ ?(1965) 786-90, (In English! 

Diptetex (0,0-dimethyl-2,2,2-trichloro-l-hydroxy-ethyl phosphonate) was synthesized with 
®P, and labelledO,0-dimethyl-2,2,2-triohloto-l-methyoxyethyl phosphonate (I],) prepared from . 
it. Dipterex and its homoiogues were obtained in good yields by a single vessel reaction. The 
stability of![, towards temperature and pH variation was studied using labelled compounds; Ij, 
proved much more stable than the parent substance, Dipterex. The anticholinesterase activity 
of Dipterex was found to be more than 300 times higher than that of the methyl ether 1]^, thus 
proving a correlation between the presence of the free hydroxyl group In Dipterex and its anti¬ 
cholinesterase activity. 

389 Zayed, S.M,A,D., Mostafa, I.Y., Hassan, A, METABOLISM OF ORGANOPHOSPHORUS 
INSECTICIDES. Vn. TRANSFORMATION OF ®¥-UBELED DIPTEREX THROUGH 
MICROORGANISMS. Arch. Mikrobiol. W, 2 (1965) 118-21. 

During the metabolism of Diptetex-’^ (l-hydroxy-2,2,2-ttlchloraethylphosphonic acid (I) di-Me 
ester) by Aspergillus niget , PenlciIlium notatum , and Fusarlum spp,, at least two hydrolytic 
metabolites have been detected, One of them is identified as 0-methyl-2,,2,2-trichloro-l- 
hydroxylethyl-phosphonio acid and comprises 30-44% of total metabolite output. The other is 
believed to be L (CA 63:1965,122G4b) 


Dichlorvos 

390 Millar, K,R., Aitken, W.M. RESIDUE IN MEAT FOLLOWING EXPOSURE TO ”p-LADELED 
DICHLORVOS VAPOR IN AN ENCLOSED SPACE, N.Z.Jlagtic, Res, 8, 2 (1965) 350-02. 

Concentrations of dichlorvos (1_) were determined in meat samples following exposure to the in¬ 
secticide maintained at a concentration of approximately 0.6 y/l of air for ,30 min. The] did 
not penetrate deeply into tissues and It was readily decomposed in minced meat and jteak. Frying 
and boiling sreak containing] completely destroyed the insecticide, only hydrolytic products being 
found. The effect of] on adult blowflies ( Liicilia sericata ) was also investigated, both during 
actual spraying and in the period following treatment. Two weeks after spraying, a complete 
kill of released flies was obtained after 3-4 h of exposure, in general, mekt treated with I 
under conditions effective in practice would be safe for human consumption, (CA 63;198M536h) 





391 Bull, D.L,, Lindquist, D,A, METABOLISM OP AZODRIN IN INSECTS, RATS, AND PLANTS. 

Bull, ent, Soc. Am. 11,3 (1965) 56. Abstt.42, Presented at the "Annual Meeting of the 
Entomological Society of America, New Orleans, 29 Nov. -2 Dec. 1965". 

The oxidative and hydrolytic metabolism of tadiolabelled Azodcin was compared in five species of 
insects, white rats, and cotton plants. Oxidative conversion of Azodrin to the N-methylol derivative 
was an important reaction in animals but not in plants, N-demethylation appeared to be a minor 
reaction (Abstt.) 

,392 Ridgway, R. L, SYSTEMIC ACTIVITY OF AZODRIN* IN THE COTTON PLANT. BuU. ent. Soc. 
Am. 11, 3 (1965) 177, Abstr.459, Presented at the "Annual Meeting of the Entomological 
Society of America, New Orleans, 29 Nov. -2 Dec, 1965". 

Bioassay and radioassay techniques were used to study the systemic activity of Azodrin in the 
cotton plant. Little or no Azodrin translocated following foliar application. However, rela¬ 
tively large amounts were found in nectar following stem application. Azodrin was not particularly 
effective when applied as a seed or soil treatment, (Abstt,) 


* SD-9129(3-hydroxy-N-methyl orotonamide dimethyl phosphate) 


Bidrin 

■393 Bull, D.L,, Lindquist, D.A. METABOLISM OF 3-HYDROXY-N,N-DIMETHYLCROTONAMIDE 
DIMETHYL PHOSPHATE BY COTTON PLANTS, INSECTS, ANfRATS, J. agtic, Fd Chem. 12 
(1964) 310-7, 

The nature and rate of the in vivo metabolism of the experimental systemic insecticide Bidrin 
were compared In cotton plants, two species of cotton insects (boll weevil and boll woim), and 
white tats, through the use of tadiometiic techniques, Bidtin-’^'p or Bidrln-^C was used. Oxidative 
demethylation of the toxicant to its equally toxic N-methyl derivative occurred in all biological 
materials, but all toxic products decomposed rapidly. Of nine P-containing metabolites detected, 
six hydrolytic and two oxidative products were identified tentatively. A major metabolite that 
occurred in treated plants was not completely identified, but was shown to contain almost all 
the original Bidrin molecules, 

394 Bull, D. L., Lindquist, D. A. THE EFFECTS OF CHRONIC DOSES OF AN ORGANOPHOSPHORUS 
INHIBITOR ON CHOLINESTERASE ACTIVin IN BOLL WEEVILS. Experientla 21. 5 (1965) 262-3, 

Adults of Anthonorous grandis Boheroan were fed with sustained doses of Bidrin (3-hydroxy-N,N- 
dlmethyl-ols-crotonamlde dimethyl phosphate). Sublethal and lethal doses were used. Some 
physiological mechanism stopped cumulative inhibition and allowed recovery of cholinesterase 
activity in spite of continued treatment, ■^‘‘C-Bidrln was used. 

,395 Corey, R. A, LABORATORY TESTS WITH BIDRIN INSECTICIDE. J. econ. Ent. 58, 1 (1965) ■ 

,112-4. ' 

Bidrin® insecticide(3-(dimetliDxyphosphlnyloxy)-N,N-dimethyl-cis-crotonamide), or SD 3562,. 
was found highly toxic to nine insect oi mite species in, laboratory tests. It is a systematic 
toxicant which can enter plains through toots, seeds, or leaves, Bidiin is water soluble and 
leaches readily through soil, and is quickly decomposed in moist soil. The stability of Bidrin 
in a sandy loam soil of varying moisture content was measured by means of liquid-liquid 
partition or paper chromatography of a ^''C-labclled product. That it is relatively stable in 
plants is shown by'its residual toxicity to two-spotted spider mites, Tetranychus telarius (L.), 

■ and Mexican bean beetle ( Epilachna varlvestls Mulsant) larvae in the laboratory and to grape 
leafhoppeis, Erythtoneura comes (Say), and walnut aphids, Chroroaphls juglandlcola (Kaltenbaoh), 
infield tests,- , '' 













396 Hall, W. E., Sun, Y. -P. MECHANISM OF DETOXICATION AND SYNERGISM OF BIDRIN 
INSECTICIDE IN HOUSE FLIES AND SOIL. J. econ. Elii, 5 (1965) 845-9, 

With “c-labelled Bidrin ® insecticide (,3-hydtoxy'N,N-dlme.thyl-cis-croton-araide dimethyl 
phosphate), some studies have been made on'its detoxication by house flies, Mu_sca domestica L,, 
and its stability in soil. House flies wete treated topically with tagged Bidrin with and without 
the synergist sesatnex. Two hours after treatment, the following effects were observed with 
synergist: increase in Itnoekdown from lO-lSfa to nearly 100%; no significant effect on absorption; 
considerable reduction in the excretion of radioactive compounds; lower degree of metabolism of 
Bidrin; the absence of one route of metabolism. One of the metabolites found in a significant 
quantity in the absence of syneigist, but veiy little when syneigist was present, was identified as 
the highly toxic compoundB-hydroxy-N-methylcrotonamide dimethyl phosphate (SD 9129). 

Bidrin was quickly detoxified in soil. However, considerable stabilization of Bidrin in soil was 
observed when treated with 500 ppm of sesaraex, ohlotopictin, Nemagon ® soil fumigant 
(l|2-dibroniO'3-clilotoptopane), Chloromycetin, acti-dione. Shell ,345 Soil Fungicide® 

(diacetoxy propene) or 0,0,0-ttimethyl pliosphotothioate (SD 4741). Detoxication of Bidrin was 
also greatly reduced in sterilized or "air diy" soil. (Auth.) 

397 Lindquist, D.A., Bull, D.L., Ridgway, R.L. SYSTEMIC ACITIVITY OF BIDRIN IN THE COTTON 

!■ guon, Ent, M, ,2 (1965) 200-3. 

Radioassay with '’^-labelled Bidrin® ( 3 -hydtQxy-_N,N-dimethyl*cis-croton-arnide dimethyl 
phosphate) and bioassay with cotton aphids, A£his gossypii Glover, were used to study the 
systemic activity of the insecticide in cotton plants. Direct application,of Bidiin to the stems 
of cotton plants was a more efficient method of applying the toxicant than soil injection, seed 
treatment, or foliar sprays, (Auth.) 

398 Menzei, R. E,, Casida, J. E. NATURE OF TOXIC METABOLITES FORMED IN MAMMALS, 

INSECTS, AND PLANTS FROM 3-(DIMETHOXYPHOSPHINYLOXY)-N, N-DIMETHYL-CIS- 
CROTONAMIDE AND ITS N-METHYL ANALOG. J. agrlc. Fd Chem .~l3, 2 (1365) 102-12. 

Bidrin, 3-(dlmethoxyphosphlnyloxy)-N,N-dlmethyl-cis-crotonamide, Is metabolized to yield 
trace amounts of S-fdimethoxyphosphinyloxyy-N-methyl-N-hydroxymethyl-ofa-cioton-amide 
and laiger amounts of 3-(dlraethoxyphosphinyloxy)-N-methyl-c^-ctotonamide (SD 9129). 

SD 9129 is further metabolized to yield 3-(dimethoxypho8phlnyloxy)-N-hydtoxy-methyl'^- 
crotonamide and 3-(dimethoxyphosphinyloxy)-;ds-ctotonamide. The toxicity to both insects 
and mammals increased upon successive N-demethylation, Balance studies on the fate of the 
and «C from Bidrin-“p, Bidtln-N-methyl-‘^C, SD 9129-32p, and SD 9129-N-methyl-«C 
are considered. Studies on milk residues, urinalysis, and metabolism in house flies (Musca 
domestica L,) and bean plants, and toxicity to adult American cockroach ( Periplaneta ametlcana (L,)) 
are reported, An unusual pattern of synergism of the toxicity of the Bidrin metabolites In house 
flies by sesamex [2-(2-ethoxyethoxy)ethyl-3,4-(methylenedioxy)phenyl acetal of acetaldehyde] 
was noted. 


Demeton 

399 Dedek, W. ZUR KENNTNIS DER HYDROSE- DNDISOMERISIERUNGSREAKTIONEN EINIGER ' 
SYSTOXHOMOLOGEN,. (Hydrolysis and isomerization reactions of some Systox compounds). 
Atompraxls 10 , 4 (1964) 164-7. (In German) 

The rate constants of the hydrolysis and isomerization reactions of four, insecticidal thlophosphotlc 
acid esters of the Systqx type were determined by means of “^P-labelled substances, The course 
of the reaction is in line with existing hypotheses. The following radioactive substances wete 
synthesized; »P-thIophosphotyi bromide, PSBtj; ^^P-dlalkylthiophosphotlc acid bromide, 

, (R 0)2 P(S)Br; and ’^P-(0,0-dIalkyl-0(fl-alkylmercaptoethyl)-tlilonopho8phate, 

, (ROj)32p(S),OCH2CH2SR. "" ,, 
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Phorate 


400 Jaccquinot, L., STUDY BY MEANS OF *'9 ON THE RESIDUES OF AN INSECTICIDE ON MILLET. 
Agroii. trop ., Nogent 12 (1964) 1081-8. (In French) 

Millet seed with 2./,4icif (ttO) 2 P(S)SCHjSEt, tagged with was sowed. Extracts of leaves 
wete analysed by paper chromatography with MejCO-EtOH-HjO (30:30;40), Rf value of the 
raajot radioactive component was 0.77, 0. 90, and 0.95 for ail 4'cni plants germinated within 
15, between 1,5 and 20, and between 20 and 25 d from date of sowing, respectively. 

The Rf of the control m 0. ,50. (CA 63:1966,1140g) 


Di-Syston 

401 Bull, D.L. METABOLISM OF DI-SYSTON BY INSECTS, ISOLATED COTTON LEAVES, AND 
RATS, J. econ, Ent . M, 2 (1966) 249-54. 

Dl-Syston® (0|0-diethyl S[2-(ethylthlo)ethyl]phosphotodithloate) was absorbed, metabolized, 
and excreted rapidly by 5th*instar bollworma, Heliothis zea (Boddie), and adult boll weevils, 
Anthonomus grandls Boheman. Insects excreted the toxic oxidative derivatives as well as the 
hydrolytic products of Dl-Syston metabolism, but rats slowly excreted only hydrolytic product,s. 

As many as four oxidative and nine hydrolytic metabolites of Di-Syston were detected in the 
biological systems used, The oxidative products included the sulphoxide and sulphone derivatives 
of Dl-f^ston of the oxygen analogue of Di-Syston. In animals and plants, the initial oxidative 
teaaion with the Di-Syston molecule occurred at the metcapto sulphur atom, In plants, Di- 
Syston was converted iilmost quantitatively to its sulphoxide derivative dutlng the first few minutes 
after treatment. The chief hydrolytic products of Dl-Syston metabolism were diethyl phosphate and 
phosphorothioate. In addition, small concentrations of ethyl phosphate, phosphoric 
acid, and five unidentified products were detected in certain samples. 0,0-dlethyl phosphorodithioate 
was not fomied In insects or plants but trace amounts of the metabolite were detected in the urine 
of treated tats. Similar products wete formed in the different biological systems but the rates of 
metabolism varied considerably. Two batches of pure (> 9ff5l))3i!p-labelled Di-Syston with initial 
specific activities of2.,5fflCT/g^ and 10.6 mCl/g^ respectively, were used. 

402 Bull, D. L. METABOLSIM OF DI-SYSTON IN INSECTS AND RATS.' Bull. ent. Soc, Am. 10, 3 

(1964) 165. Abstt,06, " ’ ~ 

Both oxidative and hydrolytic conversion of ’^P-labelled Di-Syston occurred in 5th-lnstar boll- 
>'oroiSi Helothis ^ (Boddie), and male white rats. The nature and relative concentrations of 
different metabolites were determined by standard radiometric procedures, 

403 Ridgway, R, L.. Lindquist, D. A., Bull, D. L, EFFECT OF METHOD OF APPUCATION ON 
UPTAKE OF DI-SYSTON BY THE COTTON PLANT, J. econ. Ent. M, 2 (1965) 349-52, 

**P-labelled Dl-Syston® (0,0-diethyl S*[2-(ethylthio)ethyl] phosphorodithioate) was applied 
to the soil with and without Itrlgation and at a variety of locations in relation to the cotton plant. 

, Results indicated that Irrigation, deep placement, and sidedressing on both sides instead of on 
one side of the drill tow increased uptake. Radioassay of dlffetetit parts of the cotton plant indi¬ 
cated that after applications were made to soil greater quantities of radioactivity accumulated 
In the leaves than elsewhere. After application to the stem, Dl-Syston did not translocate to 

other parts of the plant to the extent reported for some other systemic Insecticides (Auth.) 


Malathion , 

404 Giles, R, H,, Jr. THE ECOLCXIY OF A SMALL FORESTED, WATERSHED TREATED WITH THE 
INSECTICIDE MALATH10N-.S”, Piss, Abstr. 25. 2 (1964) .731., 

The faunal ecology of two 20-aore forested watersheds near Dover, Ohio, was studied for 1 year 
before aerially spraying one watershed with 2 Ib/acre of malathion-Effects wete studied 
for one year after treatment. Many different sampling devices and methods Were used to measure 
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the effects of the insecticide on populations of soil microfauna, arthropods, niollusks, reptiles, 
amphibians, birds, and mammals. Batium sulphate precipitates were prepared of samples of 
animals, plants, soil, and water. The radioactivity of the in these samples was measured. 
Amounts of malathion, itsmetabolires, or components within the samples were determined. 
Malathion was followed from the airplane, within the air, over the canopy, through the three¬ 
layered deciduous forest, within soil, and within animals and plants. The insecticide had 
limited effects on mammals and birds; no effect on reptiles, amphibians, and iiiollusks; some 
effect on mlcroatthtopods; and variable effects on fisli and on hundreds of anhrnpod families, 
The insecticide apparently reduced mammalian population size; caused the cessation of bird 
singing for 2 d post-spray; had no effect on reptile, amphibian, and nioUusk populations; had a 
shott-teim effect on soil microatthropod populations; had no effect on soil bacterial and fungal 
populations; and had no apparent effect on some insect populations, thougli greatly reducing 
others, There was no evidence of population resurgence following disruption of prcdatot-ntev 
balances. (DA) ^ 


405 KoivJstoinen, P,, Vanhanen, L, Koskinen, E,H. DISAPPEARANCE OF MALATHION 

RESIDUES FROM GOOSEBERRIES AT DIFFERENT RESIDUE LEVELS, J. agric. Fd Them IS 4 
(190S) 344-6, ■—*- 


Post-harvest applications of ^^P-labelled malathion at different initial deposit levels were made 
on gooseberries which were then subsequently stored at 22-2S“C. The berries were analysed 
after 3 and 7 d of storage, and the distribution patterns of malatliion-'’*!' into chlotofotrri-soiuble 
water-soluble, and inMtractabie fractions as well as the loss from the berries were determined, ’ 

In the7-d pattern, which was, except the lowest residue level, essentially the same as the ,3rd' 
patmrn, the proportion of the ^'^P-activity in the chloroform fraction was 3F/(, at the initial de¬ 
posit level of 2.2 ppm, at the 130 ppm level, m at the 3,30 pprn level, and %% at the 
1802 ppm level. The amounts of malathion-^^P found in the water fractions varied from 5» 
at the lowest to 3f, at the highest residue level. The actual figures in malathion equivalents 
for the four application levels were 1.1, 51.38, and 38 ppm, indicating the presence of a 
ma athion-degrading enzyme system in gooseberries with a limited capacity. The amounts of 
radioactivity not extractable from the berry solids to either the chloroform or water fractions varied 


fmm at the lowest to 2% at the highest level. Of the Initial loads of radioactivity, 14-2,3^, 
. 4 ppm in malathion equivalents was not recovered. This study indicates that the dls- 

jearanee behaviour of residues of malathion may depend on the amount of the initial deposit, 

SroiSrFROM FRUlTr rh OP MALATHION 

Ktsiuubi FROM FRUITS, J, agric, Fd Chem. 13. driflfi.'uaav.a 

unmacerated crops with benzene as ah extraction method for malathion post-harvest 
residues on fraits was compared with three other methods; blending the crop in water with subse- 
jent tumbling with benzene, blending in ethanol with subsequent tumbling with benzene and 

ssp f ,, ° ‘'U'h ou small crop samples (~20 g) contaiiiina 

the' ir '"fs?"'” inactive residues, To study 

the efficiency of this method, ssp-iabdled malathion was applied to goosebettles after harvest ^ 

by dipping in a malathion emulsion. The fmit was then stored at«20“C. The clilorofqtm- 
solubk, water-soluble, and inextractable radioactivity levels were, assayed just after appli¬ 
cation and twice during the first week of storage (see Tables 3 and 4). -hi all cases strl!ping 
the unmaoerated crops gave the highest values of initial deposits and in most cases also the 
h h tresiduerecovenesduringtte _ 

higher recoveries were obtained from blended macerated materials. 8 y 

UF AN INSECTICIDE (MALATHION ON THE ECOLOGY OF A FOREST FAUNA „ 

Mery.Bull.FishWlldl. Serv. 11.3 167 (1961/62) 100. 

See 11/677;. 110-13650, Ohio State Utiiv, Research Fioundatlon. Columbus, 31 Aug. 1981. 22p, 
n mai^^ennanlca (L). Indian]. Ent, 26. 4 riflfl/tuo-i.w 
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inalat non-,susceptible (SJ and a resistant (RJ ,sir,iin of B, gernianlca were u,ietl in a study of the 
riie .,i Jolic, intertdationshlp between carbohydrates, proteins, amino adds, and lipids of malatliion- 
lnoxic.i d roaches. Glucose-U-»C was cataholtoi mainly into carbohydrates, organic 
ac 1 .11(1 sugar phosphaics, free ,'niiino adds and protein. Trehalose and glyeaigen were found 
to be the major storage forms of sugars. The existence of an efficient mechanism of carboliydrate- 
.iinlnn .icid iiiterconveision is indicated. Free glutamate, aspartate, gliitamln-aspatagine, serine, 
glycine, alanine and pmline incorporated '*c from the adminfstered glucose-U-‘‘c, Malathion- 
inmxicatnm 0 S-maclies increased the ‘>CO^ -output by ~ 84%. lowering the concentrations of 
fJctiSK, trclialosc,^ glycogen, and some of the free amino adds, whilst also slightly lowering 
,-lncorprati™ into body proteins, No evidoiice of any effective inhibition of glycolysis of 
Ktebs 1(.A cycle was found. Poisoned R.toache,s carabollzed the .idmiiiistetal glucxise slmiLitly 
to the h-ro,Idles except for slightly increased sugar utilization. The presence of a protective 
mechanism winch indirectly prevents the depletion of carbohydrates by malathion action is indi- 
c,ired, 1 he effect of malatliiou on the ()arl)ohydr.ite metabolism in insects appears to be 
secondary to .(tune primary lesion whicli involves endergonic reactions. 

DEGRADATION OF MALATHION IN 

2 ! (S 1W SUSCEPTIBLE ,STRAIN.S OF doroestica . Eni.expl 

Mi-malatiilon was synthesized ftoni “p-phosphorio add .md purified by eolumii chromatography, 

1 -malaoxnii was prepared by peracetic ,scld oxidation of aJp malathion and separated from it 
by an alimntm absorption column. Mc-nmlathion, labelled in the two and three positions of 
the succinyl moiety was also usd. 'file metabolic fate of labelled malathion in both strains of 
flie!i was studied in vivo and in viti'O. The m,iin intetsttaln difference was the superior ability 
of the two malathion-Hslstaiit strains to degrade malathion to its monocatboxyllc acid derivative. 
Attempts were made to cliaractetize the catboxyesietases responsible for this difference with 
respect to heat stability, pH dependency and otganophosphate inhibition, and to estimate their 
importance In eauilng tesistance by means of cross-tesi 5 t.inoe and synergism experiments. The 
telation to, and possible Identity of the carboxyesterases with, the rnalaoxon degrading enzymes 
previously found in the malatliion-resisiantstraiiis Is discussed. 

410 Matsumura, K. Voss, G. MECHANISM OFMALATHION AND PARATHION RESISTANCE IN THE 
TWO-.SPOm:i) spider mite, Tetranychus urticae , ). earn Ent. M, 6 (1964) 911 - 17 , 

C-nialaihioii (^‘C-succlnyl labelled) aand’H-patathion (^H-eihyl labelled) were used. Com¬ 
parative studies on the breakdown activities in organophospliate-teslstant and -susceptible spider 
mlte.d. utte Koch)strains, against radioactive malathion and parathion and non-tadioactlve 
rnalaoxon and para-oxon revealed that the resistant Blauvelt strain liad a superior ability to 
detoxify malathion. paratWon, and rnalaoxon as compared with the susceptible Niagara strain. 

In tlie case of malathion breakdown, the lilgliest Interstriiln difference was found In the amount 
of carboxyesterase products, bqt a substantial difference In the phosphatase activity was also 
observed. These results were In accordance with the experiments In vivo with radioactive 
malathion and parathion, A second OT-teilitant spider mite strain, characterized by another pro¬ 
tection mechanism, also showed a high rate of malathion and parathion breakdown. The total 
uptake of malatltlon by the Blauvelt strain did not slgnifloantly differ from that by the Niagara strain. 
The rate of CliE Inhibition In vivo in Niagara mites was much higher than in, Blauvelt mites. 
Furthermore, homogenates of the Blauvelt strain were found to hydrolyse fl-naphthyl benzoate 
at a higher rate titan Niagara homogenates, The unique features of the malathion-tcslstance in 
the Blauvelt strain were compared with data already published on malathlon-tesistance in mosquitoes 
and liome Hlia ( Musea domesHea L,), 

411 Matsumura, P,, Voss, G. PROPERTIE.S OP PARTIALLY PURIFIED MALATHION CARI)OXYESTERA8E 
OF THE TWO-FPOTTLT) .SPIDER MITE. J, liiseci Physiol. 11, 2 (1965) 147-60, 

, Niagara nomial and Blauvelt resistant strains nf Tetranychus uitleae Kocli were used. The 
toxic phosphotui compounds employed were “C-nialathlon (2,3-succlnyl carbon labelled), 
’H-paratlilo,n (ethyl hydrageii labelled), iion-tadioactive rnalaoxon, and di-isoptopyl pliosphoro- 
lluotidate (Dff). The malathion carboxyesterase found in a multiple oigaitopliospliate-resistant 
strain of the spider mite was purified about BO-fold and characterized. It was shown to have 
hydrolytic activities against nialatliioii fcarlxtxyesterMlc as well as phospitoroesteratic), rnalaoxon, 



parathion (phosphoroesteratic), and a number of naplithyl and nltrophenyl esters. By comparing 
it with its counterpart in susceptible mites and u.sing differential inhibition techniques, it was 
concluded that ( 1 ) malathion carboxyesterase and an aliesterase which hydrolysed fl-naphthyl 
benzoate were inseparable, and that ( 2 ) malathion- and parathion-phosphatase belonged to a 
different enzyme group from that of the carboxyesterase of malathion. The additional 
carboxyesterase of the resistant strain had 20 times as high an affinity to the substrate as that 
of the susceptible strain, if the Km measures affinity. This enzyme differs from that of susceptible 
mites in being very sensitive to dilution and dialysis at low concentrations and by being eluted 
at a different salt concentration from a DEAE-cellulose column, 

412 Peterle, T. J., Giles, R, H., Jr. NEW TRACER TECHNIQUES FOR EVALUATING THE EFFECTS OF 
AN INSECTICIDE ON THE ECOLOGY OF A FOREST FAUNA, Final Report, December 1, 1960 - 
November 30,1963. TID-203S5, Ohio State Univ. Research Foundation, Columbus, Jan, 1964, 
444p, 

The faunal ecology of two deciduous-forested, 20-acre water-sheds near Dover. Ohio, was studied 
miensively for 1 year, The second year, one of the watersheds was aerially sprayed with 2 Ib/acre 
of malathion labelled with ®S, Effects of the insecticide were studied by sampling all faunal 
segments from the miccobiota oi the soil to raccoons, The insecticide and its metabolites were 
followed from the airplane through the air, the forest vegetation, and in soil and water. Results 
indicate that malathion is an effective insecticide that, although hamiful to some forms, is of 
short residue and permits rapid recovery of decimated or altered populations, (NSA 18:1964,17,362) 


Dimethoate 

413 Lindquist, D. A., Hacskaylo, J., Davich, T, B. EFFECT OF LIGHT AND HUMIDITY ON THE 

absorption AND TRANSLOCATION OF DIMETHOATE IN THE COTTON PLANT I econ Ent 

M, 3 (1965) 415-8. 

“P-dimethoate was used. In studies of absorption and translocation of dimethoate by cotton plants, 
a affected by different light and humidity conditions, similar, amounts of dimethoate were ab¬ 
sorbed by the roots of plants whether maintained in the light or the dark. Cotyledons also aocumu- 

lated simflar amounts of dimethoate during an B-h exposure. Leaves on the same cotton plant, 

to under different conditions of light and humidity accumulated different amounts of dimethoate. 
Both humidity and darkness resulted in greatly reduced dimethoate accumulation in the leaves, 

414 Pietro-Tonelli, P. de PENETRATION AND TRANSLOCATION OF ROGOR APPLIED TO PLANTS 

Adv. Pest Control Res . 6 1193,51 .m-aa , 

After dealing with the physico-chemical and toxicological properties of Rogot. the author 
concentrates on the systemic effects of the insecticide. In the subsequent sections on the systemic 
effect of Rogot intensive use had been made of ^^P. The subject is considered in terras of fhe 

£ Itobl de't' r from one half of 

he 1 af b ade to the other, migration through the veins, translocation from leaf to leaf outward 

t^loeation from leaves to fruits, translocation from leaves to fruits, and transloeattofr • 

eaves to roo s); the systemic effect after fruit application (penetration into the fruit, migration 

one half of the fniit to the other, and translocation from fruits to leaves); the s sl^rV 

effect after twig application (penetration and migration in. and translocation from the twigs) • 

he systemic effect after stem application (translocation from stem to leaves, and from the^runk 

thiol dour) m. M te ' a ? “™««nts as I. but possessing , 

lation(32.oVmto^^^^^^ 

inehinaclay (VT sSSdm or as a wettable powder ( 20 <fdli 

yi (J. ingle oral LDoO ofj in tats, hamsters, guinea pigs, and rabbits was SOO-eTo, 


no 


mvinirvf r i into 0 on standing, with substantial increase in 

rhVLL 5'0 oxch.'inge of alcoliolic talicals during storage, 
u a ^ intruperironeal, intravenous, andsnb- 

cutaneo s single LD,)0 s were similar to the oral values. Signs of poisoning are typical for a 

W- 2 h after dosing, dependent oJum purity of 

1 « ’i"“ '■ I- » 

of nrp.Mtv, !i !' II /Irs- erythrocyte and plasma-VI fell to l5"/o 

n ^ VI ^'’^1 " ^ •rut both values recovered to 85-100% in 14d; 

mo M " V was 

0 -lluO, the lowest XHnhihitiiig dose was 30-50 mg/kg. In humans. «P-labelled IV applied 

slut, was large y unabsorbed after 5,5 h. Upon daily intraperitoneal administration^ H to rats, 
doL ftoiX/d W “S'’""' uun-Yfeiulillriting 

non’ 1 ^^'. ^ “• W mg Il/kg daily, or 

0.25 mg/kg as a single dose; during prolonged dietary administration of II or IV to rats animals 
teoevlngO, 4 - 0.8 mg/kg/d (6-10 ppm) were indistinguishable from contrals by any criterion in- 
° a ^ ^ ranceiitratlon causing 50% inhibition of tat brain VI is ti. 5x lO's M for 1 

rnlfniiftHK. ^ •“ ‘•''® •” ''•vo oxldation to'its P; 0 analogue and three other 

metabo Ites (separated by CHCIj extraction). Plant nietabolites are Identical to those fomied 

J ‘r ToS •* reviewed, 

(CA 6i,T864,489rib) 

the METABOLISM OF DIMETHOATE BY 
VERTEBRATE TISSUES, j, agtlc, FdCliem. 12, 1 (1964 ) 48-52, 

The ability of vertebrate tissues to degrade dimethoate In vltco Was investigated. «P-labelled 
dimethoate was synthesized and purified essentially as described In J. agtie. Fd Chem. 7 •1969, 188' 
die steps by which P-labelled dimethoate acid was synthesized biochemically are described. 
Dimethoate was degraded rapidly In rat liver but very little In other (tat) tissues. The degrading 
activity of the livers of other species was, in descending order; rabbit, sheep, dog, tat, cattle, 
hen, guinea pig, mouse, and pig, The activities were related to the toxicity of dimethoate, 
Dimethoate acid was the only product from sheep liver; 0 ,0-dlmethyl phosphorodithloate wm 
the only product from guinea pig liver. Rat and mouse livers gave both products. In sheep liver, 
degradation was by a microsomal amldase, some of its properties being described. 

417 Uchlda, T., Rahmaii, ll.S,, O'Brien, R.D. , THE PENETRATION AND METABOLISM OF 
H-DIMETHOATE IN INSECTS, f, econ, Ent , 58, 5 (19651 831 - 5 . 

The toxicity, penetration, and metabolism of dimethoate wetc studied in Musoa doraestica L,. 
the American cocktoacli, Perlplaneta ametleana (L.), the Cototado potato beetie'k^atsa 
gepemMim(Say), the large milkweed bug Qncopeltus fasclatus (Pallas), and the house cricket 
MlS! teglSl! )' Aqueous *H-dImethoate (1 pi) was injected Into the abdomen. There 
were marked variations in toxicity, penetration, and metabolism, including a 5 -foId variation 
In net production of oxygen analogue and a 100 -fold difference in cholinesterase sensitivity. 
Dlffetences in penetration were seen during the Initial 30 min, but thereafter the speed was almost 
the same for all species. The highly sensitive house fly showed particularly rapid penetration, 
extensive ptocluctlon of oxygen analogue, and sensitive cholinesterase, However, variations in 
these factors cotrid not explain all the variations In toxicity to the five: species, ^ 

41S Wang, W.-y, , Wu,C...L. THE TOXICITY OF ROGOR A NEW INSECTICIDE, Iglena 13 ,3 
, (1864) 201-6. 

The toxicity of Roger (p was investigated in mice after oral administration. The LDO, LD5, LD50 
and LDIOO values wete 60, . 80 , 126, and 240 mg/kg, respectively. The minimum dose of I aifecting 
the activity of blood cliollnesterase waslO mg/kg, • Injecliona of S mg atroplne/kg or 45 mg PAM/kg 
,0.6-1 h prior to the administration ofj, Increased the LDSO 2-fold. 1 reduced the rate of “‘I up¬ 
take and'*'l release by the thyroid In'mloe, (CABOrlOOS,3344b) ^ 







Phosphorus Phenyl (Carbocyclic) Derivatives 


419 Metcalf, R. L., Reynolds, H, T., Fukuto, T, R., Collins, C, FACTORS INFLUENCING THE 
SYSTEMIC INSECTICIDAL ACTION OF SUBSTITUTED PHENYL DIMETHYL PHOSPHATES. 

J. econ. Ent . 4 (1964) 531-6. 

®^P-radiotracers of 2,4,5-triclrlorophenyl dimethyl phosphate (A), 4-raethylthiophenyl dimethyl 
phosphate (B), and 4-nitrophenyl dimethyl phosphate (C) were used to study the systemic insecticidal 
activity of these compounds in cotton plants foliowin^r application to the stem or as a ff'k granule 
to the soil about the roots, Although all three compounds are effective contact insecticides, 
neither A not C was appreciably active as a systemic insecticide and only traces of rhe intact 
insecticides could be found in the leaves up to 32 d after treatment. However, 9 is an active systemic 
insecticide and this observation was in agreement with the findings of the radiotracer investigations 
which showed relatively large amounts of B or its toxic oxidation products in leaves and squares, 

It was concluded that B was more soluble in the lipoid cuticle of the cotton plant and that its oxi¬ 
dation in the plant environment to the more toxic sulphoxide and sulphone derivatives provided the 
necessary "delay factor" so that it was translocated in lethal amounts, (Auth.) 

Methyl Parathion 

420 Lybeclt, H,, Leppaluoto, J,, Aito, H. THE EFFECT OF AN ORGANOPHOSPHOIIUS 
CHOLINESTERASE INHIBITOR, METHYL PARATHION, UPON THE ACCUMULATION OF 
IODIDE BY THE THYROID GLAND, Ann, Acad, Sci, Fennlcae , Set, A V (Suomal. Tiedealtat 
Toim,, Satja A V) 106, 17 (1964) 8 p, (In English) 

Methylparathion (150 y) (I) or 1 mg propylparathlon (It) was given to female rats, followed by 
intraperitoneal injection of 20 pCi '“l. The percent^ptake was less than in controls, with max 
blocking effects of j and II seen after 8 h, and decreasing thereafter. The effect of I was greater 
than H in applied dosages. (CA 61 1 1964, 15282h) 


Parathion 

421 Cavalcaselle, B., Beilis, E. de, Liani, A, PRELIMINARY INVESTIGATIONS ON THE 

ABSORPTION OF PARATHION- “P BY POPLAR STEMS. Ente Naz, Cell, Carta. Cent, Snet 
Agr, Forest. P . 7 (1964) 89-97. ^ -- 

422 lyatomi, K., Salto, T, METABOLISM OF PARATHION IN RESISTANT AND SUSCEPTIBLE 
RICE STEM BORER, p. 500-1 of "Proceedings of the 12th International Congress of Entomology, 
^ndon, 8-16 Jul. 1964". Freeman, P,^ Ed, London, Royal Entomological Society of London. 

iddo, 

The metabollc fate of topically applied «P-parathlon was studied in larvae. Chloroform extracts 
ofhomogenized larvae contained parathion, paraoxon, and theltstlll active metabolites, and de¬ 
graded su stances in the water extract. Detoxication of ’^P-parathlon and paraoxon by the tissues 
of the resistant and susceptible borer in vitro was examined. Results showed that blood has the 
most important role in detoxication of parathion and paraoxon in the resistant strains, Although 
differences have been found between the resistant and susceptible strains of borer with regard to the 
. ^fflograms of esterases separated and revealed by means of the thin layer agar gel electrophoresis, 
there Is no conclusive evidence that such differences may account for resistance to parathion. 
Parathlon-resistant borers showed no ctoss-tMlstance to methyl parathion and EPN. There was no 
ignmeant d fferenoe in the rate of destruction of “P-metliyl parathion between resistant and sus- 
ep ible strains. Thus, parathion resistance does not exhibit a group resistance pattern as does 

strirn^?^ “7 u" '0 

stmetutal changes in the organophosphorus insecticides, Resistance to parathion is relatively 
and become susceptible again In six generations. , ' ■ 
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ffliGAWHIWIIAr DEGRADATION OF PARATHION IN 

OMy HA 1 L-MM(.itt,b,,p and -resistant houseflies, j. agrlc, Fd Chem . 6 


were !iyml,eT-cd frou ‘ ^ '“hniques. ^-'P-parathlon and diazlnon 

of |.cr,'L.ic acidLid,uion a ‘’y 

■ 1 ■' syntliesized from ''^POCl obtained from H sspn 

"" ■■'’“‘“'•’“'r »' >l« »te.n.a,aI,Bt.de(»ds 

inn nyflmiy.,(,ii par,Hhio„ and draxmon to diethyl pliosphorothionate, but their activltv in 
hydrolysing paraoxon was relaiively low. The importance of these intetsttaln difference! in re¬ 
lation to organophosphate resistance Is discussed. “»i«ences m re 

Bul l ent. soc. Am . 10,3 (iiii 

llatlioaciive parathion. syntlieslzed in the laboratoiy, was applied to A. nlgtpmaculis (Ludlow) 

t sli i P«P>il«ions, Results indicate greater insecticide hydrolysftin 

rc.vl«ant latv.ic, resistance mote closely correlated with breakdown of paraoxon chan parathion. 

S'lUZZ'"'*'"'®’^‘^™'^‘*"^®’‘^’™LPARATHI0N, j. econ, Ent. 58. 5 

The syinhesh of “H-parathion ( 2 .5 inM) Is described, the ^H-aleohol being introduced in the 
rial step, rite syntlials of p-nlitophenyl phosphorodlohlorldoihlonate (PDT) is included since 
m valla e commercially. The i«itople yield of parathion was U. of oS pul . The 
n Uh d is equally suitable for C-ethyl parathion. The authors point out that the pLlJle of 

iii yiBBo)!,)!. Abstr. ,)7, Presented at the "Annual Meeting of the Entomological 

.Society of America, New Orleans, 20 Nov. -2 Dec. 1965". » 

’^S-pantliioti activation by liver microsomes showed binding of onto mietosomes nearly 
equivalent Eoihepataoxonfomted. A mote abundant. ^S-metabolIte was water soluble and ex¬ 
tractable ftorri a cidic media with clilotofotm ot ethyl acetate. The mlctosomal syjtero split 
parathion at the atylphoipliate bond. AH reactions required NADPHj and oxygen. (Abstr.) 

TOlRwimt ACTIVATION BY LIVERS OF AQUATIC AND 

TERKbSTHIALVERTEBRA'IB. Science, N.Y, \U (1964) 55 - 57 . 

'H-parathlon was lyntlieslzed by reacting ’H-ethanoI with Pj S^. ohlotlnatlng the mixture with 
7/7 *’ m’! 775 resultant diethyl phosphoiocbloridothlonate with sodium p-niiropiienate ' 
(with a yield of Uk and a specific activity of 7 .68 mCI/mM). Liver slices from seven terrestrial 
and six aquatic animals were studied for their ability to activate parathion, and to convert it to 
paraoxon, a potent anticholinesterase. Although there are similarities between the liver 
systems which activate parathion and which degrade dmgs such as aminopyrine and phenacetin, 
liver slices of aquatic vetiebratcs can activate parathion but cannot degrade such drugs. 

Salto, T, toxicological A.SPECTS OF INSECTICIDE RESISTANCE. Jap, J, Med. Sci. Biol. 
|7, 1 (18W) 44-6, “ 

, £!li? affisli! were treated topically with 0 ,6 y parathion-®? (U). After 1 d at 25*C 

the larvae were Iwmogenlxed with HjO and extracted With CHCI, and 2N TiCOjH ln,80% EtOH. 
Analysis of the extracts showed that more |1 had been detoxified by the resistant strains, The 
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metabolites of II in the susceptible strain were about equal parts of diethyl parathion (m), diethyl 
thiophosphoric acid, diethyl phosphoric acid, H 3 PO 4 , and thiophosphoric acid. The resistant 
strains showed more jl in the metabolites. The mechanism of resistance was suggested as in¬ 
volving a dealkylation of pataoxon. (CA 61; 1964,8835b) 

429 Zschintzsch, J.. O'Brien, R.D., Smith, E. H. THE RELATION BETWEEN UI’TAKE AND TOXICITY 
OF ORGANOPHOSPHATESFOREGGSOF THE LARGE MILKWEED BUG. J, econ. Ent. M, 4 
(1965) 614-21. 

Eggs of the large milkweed bug, Oncopeltus fasciatus (Dallas), are totally insensitive to parathion 
vapour, but freshly emerged larvae are sensitive. Work with ®H-parathion showed that large 
quantities ate taken up by the eggs, but very little reaches the embryo, However, on emergence 
from poisoned eggs, larvae rapidly take up parathion from the egg and die soon thereafter, Ten 
other organophosphates and two carbamates are, like parathion, without ovicldal action on this 
species; but dichlorvos and trlchlorfon are lethal to the late stages of developing eggs, Studies 
with *'*C'dIchlorvo 5 showed that extremely large quantities ate taken up by the eggs, and a large 
fraction of it reaches the embryo. It is concluded that thenon-toxicityof parathion Is a penetration 
phenomenon, involving either a battier or very poor partitioning from external lipid Into the 
egg interior; but the ineffectiveness of dichlorvos to early stages may be due to their intrinsic 
insensitivity. (Auth.) 


Paraoxon 

Ftediiksson, T. THE PERCUTANEOUS ABSORPTION OF PARATHION AND PARAOXON. VI. IN 
VIVO DECOMPOSITION OFPARAOXONDURING THE EPIDERMAL PASSAGE. ). invest. Derm, 
§(1964) 37-40. 

In the cat the rate of percutaneous absorption of paraoxon following topical application of 
50 pi ^^-labelled material measured 6 x 10'® mole/min/cm*. The radioactivity of the blood 
after 3 h corresponded to 0.05 y/ml paraoxon, Inhibition of plasma cholinesterase activity was the 
same as with non-labelled paraoxon, indicating that the radiation of a high-energy B-ray emitter 
does not injure the absorption batriet. Almost 90% of the topically applied pataoxon was de¬ 
toxified by enzymes in die skin before it was absorbed by die capillaties. (CA 60:1964,13772d) 


430-a Marco, G. J., Jaworski, E. G. METABOLISM OF 0-PHENYL 0'-(4-NITROPHENYL) METHYL- 
PHOSPHONOTHIONATE (COLEP) IN PLANTS AND ANIMALS. J. agrlc. Fd Chem, 12, 4 
(1964) ,305-10. 

0-phenyl- '‘‘C-0'-(4’nittophenyl) methylphosphonqthionate (Colep-‘‘‘C) was synthesized with 
uniformly labelled phenol to a specificradioacdviiyof 0.97 mCi/mM. A solution of the com¬ 
pound in ethanol (5.2 mg/rol) was applied by mictosytlnge to the Individual leaves, The time 
, course metahollsra of Colep was followed for 28 d in apple and cotton seedlings. Thin layer 
chtomatogtaphy in several solvent systems of the benzene, chloroform, and water extracts of 
the apple and cotton leaves showed a, variety of radioactive compounds other than Colep. Be¬ 
cause acid hydrolysis converts most of the radioactivity in all extracts to phenol, the variety 
of radioactive compounds separated by chromatography represent phenolic-containing iiiatetials. 
Within 24 h, most of the radioactivity from an oral dose of Colep is excreted in the urine of rats. 

No activity is, found in the respired COj 01 fat tissue, Little activity Is found in the intestines,, liver, 
kidneys, or faeces, Thin layer chromatographic and ion exchange analyses of the urine Indicate 
the presence of a mixture of polar phenolic conjugates. 


' Sumithion 

431 Miyamoto, J. THE MODE OF ACTION OP, PRGANOPHOSPHORUS COMPOUNDS,' EL , 
ACTIVATION AND DEGRADATION OF SUMITHION AND METHYL PARATHION IN MAMMALS 
; IN VFO. Agrlc, biol, Chem, . Tokyo 28, 7 (1964)411-21. 
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timrpinivoH a' . ^The tissue was homogenized, de- 

termloHlhv™ withCHClj. Radlo.ictive m,atetials in both water .and CHCI3 were de- 

«te She Tn “ 

Ichiv reit ««« 

richly present in liver and kidney. (CA 62; 1965,1027c) ” 

432 Reynolds, H. T., Fulmio, T.R., Metcalf, R.L, SYSTEMIC ACTIVITY OF n-MFTHYlTHin 

™ in co™« mm. mi. s., 

Systemic phosphonate and phosphate insecticides witlig-methylthioplienyl moiety were screened 
£-riiethylraeih)| phosphonothioate, and several oxidative derivatives were then freld-evaliLed ^ ^ 

Ronnel 

wiiH 1 l,ABLLLLDRONNhL. N,Z, Jl agric. Res. 8 . 2 fl 96513 f) 2 -ia 

dimSo'r? ^ Ronnel (0,0- 

nt ^ r ' u pbosphorotliloato) appeared rapidly in Se~ 

ZZton' T' rr™"" LLlt, After 21 d, 

Tnhosnh! ir«"L’ ' , ’ phosphotothloate, and dimethylphosphorothioic and^ 

phosphoric acids. No appreciable amounts of] were found stored in the fat. Residues in 
subwtaneous fat taken from sheep sprayed with GOO ml of 0,2 and 0,4% solutions of I were 

;, If!'*!"™ found being 0. ,35 y/g 1 week after treatment. No I 

ou d be detected in the fat ,3 weeks after spraying and presumably the ahimals could then be' 
u ed for fMd. The metaWisra of] in sheep appears to follow very closely that of the cow 

iw “ ^eement between radiochemical and cholinesterase 

Inhibition methods of estimating unchanged]. (CA 63il965,35360 


Paraplrur 

M TOXICIIT AND METABOLISM OF FAMPHDR 

IN INSECTS AND MICE. J, agrlc, Fd Chem. 1,3, 4 (1965) ,366-9. 

Faraphur [£-(dImethylsulphamoyl)phenyl dimethyl phosphorothionate] was essentially equltoxlc 
by njectlon Into mice, female and male cockroaches, and milkweed bugs, but was degraded 
at greatly differing rates In these organisms, decreasing In the above order. The level of the 

oxygen analogue (famoxon) was examined In the whole organisms and roughly paralleled the 

fmphut level.^ in the insects only. N-deroethylatlon occurred, The slow degradation rate In 
the milkweed bug appeared to be compensated by a relative insensitivity of its cholinesterase 
to famoxon, The variations in degradation rate among mice and two sexes of cockroach were 
relatively small (1,9-fold) and were deemed not to require postulation of important differences 
In innate sensitivity of insects and mammals. Radioactive faraphur, ring-labelled with to 

wetri? nsono-N-demethylated derivative and rtog-labelied N-dlmethyl-p-sulphamoylphenoI 

415 O'Brien, R, D., Dannelley, C. E, PENETRATION OF INSECTICIDES THROUGH RAT SKIN 
J. agrlc, Fd Chem , 13,3ri965V24fiwtv ' 

(ring-labelled, with a specific activity of 3 . 7 raCI/M), 
H-famphut (dimethyl£-N-dlmetliyisulfamoylphcnyl phosphorothionate) (ring-labelled, with a 
apeclfcactivij,of78.4niGl/mM), »C-DDT;(labeUedInthealltanecarhons, r.4.0.3mCi/mM), 
C-ethane-labelled malathlon (at 3.9 mCi/mM, and ‘t-rlng-iabelled dleldtin (at 20.5 mCi/mM) 








were used. The penetration through rat skin of DDT, famphut, carbatyl, itialathlon, and dieldrin 
was examined using radioactive compounds. The penetration rates varied markedly, increasing 
in the above order, and the rate was not related to the olive oil-water partition coefficient. Com¬ 
pounds also varied in the proportion which could be recovered from skin by acetone washing. The 
vehicle in which the compounds were applied also influenced penetration rate, which increased 
In the order oil, benzene, acetone. 

Cidial 

436 Bazzi, B. , Fabrini, R. METODO DIDETERMINAZIONE DEI RESIDUl DELL'ESTERE ETILICO 
DELL'ACIDO 0,0-DIMETILDITIOFOSFORIFENILACETICO (CIDIAL® ) NELL’OLIO DI OLIVA IN 
BA-SE AL DOSAGGIO SPETTROFOTOMETRICO DEL FOSFORO. SEPARAZIONE DAL ROGOR E 
DAL SUO ANALOGO OSSIGENATO. (Method for determining residues of the ethyl ester of 

0,0-dimethyldiothiophosphoryl phenyl acetic acid in olive oil, based on spectrophotometric 
determination of the phosphorus. Separation of Rogot and its oxygen analogue). "Esttatto da 
"Atti" del III Convegno sulla Qualita, Pemgia, 25-27 May 1964". (In Italian) 

-labelled Rogot was used, 

437 Bazzi, B., Fabrini, R., Canale, G. , METHODE DE DETERMINATION DES RESIDUS DE 

L INSECTICIDE CIDIAL DANS LES OLIVES. "Extrait du Volume de Conferences et Communications 
du VIeme Congtesde 1'Association Internationale d'Expertise Chimique, Athhne, 7-12 Sep, 1964". 
(In French) 

Onddctitune methode de microdetermination chimique du Cidial employe oonfre le Coccus oleae 
dans les olives, Le precede est base sur I'extraction du Cidial des fruits, sut la separation successive 
de Thuile par le systeme biphase n-hexane-acetonittile, sut la separation du Cidial des Insecticides 
hydtosolubles (pat example Rogot) eventuellement employes avec le Cidial pour contraier des 
autres insectes, sut la purification de la substance active pat chromatographie et sur la micro- 
distillation successive, dans les conditions bien ddtetminSes, des composes phosphotes gSnanfs, 
et enfin sur le dosage coloriraetrique se basant sur le phosphore. On a largement utllisd le com¬ 
pose marque au en vue d'analyset les rendements d'extraction, Tefflcacite des divetses 
separations et les rendements reallsables a I'aide des differentes techniques de purification. La 
chromatographie sur couches minces a procure un moyen de conttole tres valable. La sensibllite 
de la methode est telle qu'on pent determiner 0.2 ppm de Cidial. 

Cioclrin = Shell SD 4294 

438 Chamberlain, W.F. THE METABOLISM OF P’*-LABELED SHELL SD-4294 IN A LACTATING EWE 
J. econ. Ent. 57, lfl964V119-21. 

A study was made of the absorption, elimination, and metabolism of orally administered “p- 
labelled Shell SD-4294 (Glodrin® ),, a-methylbenzyl 3-hydroxyctotonate dimethyl phosphate, 
in a laotating ewe. The peak radioactivity In both the blood and urine occurred at 6 h, which 
: Indicated 3 moderate rate of absorption but rather rapid elimination, Some Gl-Mf, of the 

radioaotiviiy in the urine was dimethyl phosphotio acid; the other metabolites ocoutted only ' 

; “ quantities. The ratio of a to fl isomer In the blood , was similar to that in the original 

sample of SD-4294, whereas the,veiy smaU residues in the milk consisted of B isomer only. (Auth.) 

439 Chamberlain, W. F. THE METABOLISM OP P®-LABELED CIODRIN IN A LACTATING GOAT 

kecon. Ent. ,g. a 11964) 329-31. : _ ,' ' „ 

A stu J was made„of the metabolism of ^P-labelled Ciodtin® . « methylbenzyl 3 -hydroxycrotonate 
d methyl phosphate, by a detmally treated milk goat, Eleven percent of the applied dose was , 
eliminated in the urlne. Only minute quantities pf radioactive material appeared In the faeces 
and milk. Dimethyl phosphoric acid, accounted for 79.7-91.29o of the radioactive material In 

, theurme. radioactive material could be; extracted, from the blood, and them 
, , residue In the milk wps only 0. 20 ppb. (Auth. ) 


440 Potter, J.C., Burton, W.B. SYNTHESIS OF ALPHA-METHYLBENZYL 

3- (DIMETHOXYPHOSPHINYLOXY)-CROTONATE LABELED WITH PHOSPHORUS-32 AND 
CARBON-14. J. agric, i'd Chum . 12 , 5 (1964) 439-42, 

The and ttans isomers of a-raethylbenzyl 3-(diniethoxyphosphinyloxy)-crotonate labelled 
with ®P and >^C have been prepared, The “C preparation w.is m.ide by the exchange of 
methatiol-'''C with the methoxy groups in itimethyl phosphite. The trimethyl-‘rc phosphite was 
then reacted with (r-methylbenzyl 2 -chloroacetoacetate to foitn o-niethylbenzyl 3 -(dimeih-^''c- 
oxyphosphinyloxy)-crotouate. The P preparation was made by the reaction of '®P trichloride 
and methanol. The resulting trimethylphosphite-^^p was reacted to form a-methylbenzyl 

4- (dimethoxyphosphinyI-®P-oxy)-crototiate. The mixtures of els and trans crotonates so 
prepared were separated from each other by columnar chromatography. The purity of the cis 
isomer was estimated to be 98-99%. The yield of the purified isomer was 32% in the “"c 
preparation and 41% in the ®P preparation. These compounds serve as insecticides (Essentially 
auth.) 


441 T'li, T'ung-Yuan, Yao, Tu-Ch'ing, Ting, Hui-Chen , SYNTHE.SIS OF ISOTOPICALLY 
LABELED COMPOUNDS, HI. SYNTHE,SIS OF THE ISOTOPICALLY LABELED INSECTICIDES 
leOS-^CAND LURGO-^P, Yuan, Tzu Neng 1 (1965) 56-,59, (In Chlnesel 

Insecticide ie05-‘^C, the synthesis of wliich has not yet been published, was produced experi¬ 
mentally from] and Me^CHsOH, ] was prepared from S, PCI 3 and 1, 4 - 110 ( 02 N)C 5 li 4 and 
treated with Me^CHzOH (prepared from Ba‘''C 03 ) to produce 1605-'''c In 67% yield and with 
a recovery of 60% of the radioactivity, Another insecticide, Lutgo-®P, was prepared by a 
modified Dautetman method. The process involved the reaction of Na^H^PO^ with P and S for 
the production of ^p^ S 5 , which was then treated with MeOH and NHj to yield (CH 20 ) 2 ®P(S)SNH 2 ; 
the latter was mixed with ClCHjCONHMe 


C12P(S)0 



NOj (I) 


to produce the insectioide (CH 20 ) 2 P(S)SCH 2 CONHMe, Tlie yield w.is .and the radioactivity 
recovered calculated 011 the basis of NajH^PO, was 26.4%, The results of paper chromatography 
and autoradiography indicated that the experimental products were identical with the commercial 
Insecticides, (CA 64:1966,4977c) 


Phosphorus Heterocyclic Derivatives 
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Iraidan 

Chamberlain, W, F. A STUDY OF THE DERMAL TREATMENT OF A STEER WITH c“ -LABELED 
IMIDAN. J, econ. Ent . 58, 1 (1965) 51-5, 

Absorption, excretion, and metabolism of “C-Iroldan ® (0.0-dlmethyl S-phthalimidomethyl 
phosphorodithioate), were studied in a steer after dermal ap^loation. Imidan was moderately 
absorbed by the skin of the sieet, since 9, 6 % of tlie applied dose was recovered In the excreta 
within 7 d, The compound was rapidly broken down in the blood system, as Indicated by the 
small percentage of radioactivity which could be extracted with dilotofotm (less than 2%). The 
principal route of elimination of absorbed mateilal was through the urine. In which neatly 3 % 
of the applied dose was found within ,7 d. Paper chtoniatography and electrophoresis of urine 
samples indicated that the primary degradation of Imidan in the steer occurred at the nitrogen atom, 
resulting in the almost exclusive production of phthalic and phthalamlc acids. The presence of 
benkiic add as a metabolite was not conclusively proved. The systemic action,against common 
Cattle grubs, Hypoderma llneatum (de Villets), is evidently the result of very low concentrations 

of Imidan or the oxygen analogue. (Auth.) 
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443 MoDaln, J. B,, Menn, J. J. FATE OP “C [N-(MERCAPTOMETHYLPHTHALIMIDE S-(0,0- 
DIMETHYLPHOSPHORODITHIOATE)] (IMIDAN) IN RATS AND INSECTS. Bull., ent, Soc, Am , 

31, 3 (1965) 151. Abstr.46. Presented at tlie ’’Annual Meeting of the Entomological Society 

of America, New Orleans, 29 Nov. -2 Dec. 1965". 

The insecticide Imidan is readily biodegraded in rats and insects via hydrolysis. These studies 
were carried out with Imidan labelled with ‘''C in one of the carbonyl groups of the phthalimide 
moiety. Radiochromatography and other supporting analyses Indicated that phthalamic and 
, phthallc acids were the major detoxication products, (Abstr.) 

444 Menn, J. J., McBain, J.B, METABOLISM OF PHTHALMDIMETHYL 0,0-DIMETHn 
PHOSPHORODITHIOATE (IMIDAN) IN COTTON PLANTS. J. agrlc. F^oiem, W, 2 (1964) 

162-6. 

Imldan-''*C was readily absoibed by treated leaves but not translocated in the plant. The major 
acetone-extractable non-phosphate metabolites of Imidan consisted of phthallc and/or phflialamlc 
acid, benzoic acid, and possibly one oc mote benzoic acid derivatives. These were determined 
by radiochromatography and autoradiography. Evolution of'‘‘COj and evidence for •'‘C in¬ 
corporation Into plant constituents further indicated ready decarboxylation and metabolism of the 
phthalimide moiety of Imidan in the plant. The thiol analogue of Imidan was not discoveted 
in cotton plant tissues! furthemrote, the presence of a posthydtolysis phosphotothionate derivative 
on paper chromatograms indicated that hydrolysis of Imidan in vivo predominated over oxidation. 
(Fromauth.) 

445 Menn, J.J., McDaln, I, B, , Ford, I.M. METABOLISM OF PHTHALMDOMETHYL-0,,0- 
DIMETHyLPHOSPHORODITHIOATE(MDAN):iN WATER, INSECTS AND THE RAT. p.486 of 
"Proceedings of the 12tli International Congress of Entomology , London, 8-16 Jul. 1964". 

Freeman, P. . Ed. London, Royal Entomological Society of London. 1965. 

The fate of ‘‘‘c-Iraidan Is described in aqueous media, Blattella gerroanica , and a male albino 
tat. Radioscans of chromatograms of internal acetone cockroach extracts indicated the presence of 
Imldoxon (phthalimidomethyl-0,0-dimethylphosphotochiolate) 2 h after topical application of 
*‘'C-Imidan. An increasing build-up ofnon-acetone-eXttactable radioactivity accumulating in 
tissues with time was observed, The bound activity in tissues appears to exist in the form of a 
phthallc (PA) or phthalamic (PAA) acid derivative. A portion of the “c-activity from Imidan 
was presumably incorporated into carbohydrates and/ot tryptophan and tyrosine. In both cockroach 
and tat the end products of Imidan metabolism apparently consist of phthallc acid (PA) or 
■ phthalamic acid (PAA) and derivatives, while in plants they are PA and benzoic or its detivative(s). 
PAA (alkaline pH) and PA (acid pH) are the aqueous hydrolysis end products. The nature of the 
derivatives is not yet established. 


Dursban 


446 Kenaga, E.E., Wliitney. W.K., Hardy, J.L., Doty, A.E, LABORATORY TESTS WITH 
DURSBAN INSECTICIDE, J, econ., Ent . 58, 6 (1965) 1043-50. 

Dursban is the Dow trademark for 0,0-dlethyl 0-3,5,6-trichloto-2-pyridyl phosphorothloate. 

It has a wide spectrum of insecticidafactivity as shown by laboratory, tests. Dursban is moderately 
residual on plant surfaces and is quite residual on inert surfaces such as wood, as judged by In¬ 
secticidal pro*perties. It is volatile enough to form insecticidal residues on,surfaces of nearby , 
untreated objects and is stable except under fairly rigorous conditions of alkalinity and acidity, 
Duiabanhasipotentialltles for the oonttol of premise insects such as flies and cockroaches; stored- 
ptoduci Insects; plant-dam,agitig pests such as aphids, mites, and lepldopterous larvae; insect 
pests of sod and soil; mosquito larvae; and many other atthnopods. In some vapour tests radio- 
active Dursban, “Cl-labelled at the 3 and 5 positions and analysed by liquid scintillation, was 
used. 
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Diazinon 


447 Parnham, A. W,, Lord, K. A., Sawlold, R, M. STUDY OF SOME OF THE MECHANISMS 

RESISTANCE TO DIAZINON AND DIAZOXON IN A DIAZINON-RESISTANT 
STRAIN OF HOUSEFLIES, J. Insect Physiol. 11, 1 (1965) 1475-88. 

The toxlcities of diazinon and diazoxon to two strains of Musca domestica (normal and tesistanti 
were measured by injection and topical application. Both comp^^^I^e more toxic by injection. 
The difference in susceptibili^ by the two ways of poisoning was greater with the resistant than 
die susceptible flies because Insecticide penetrates less readily into the resistant flies, as indicated 
oy measurement of loss from the surface ustag radioactive diazinon (0,0-diethyl 0-(2-lso- 
ppyH-methyl-e-pyrimidyl phosphorothioate) labelled In the ethyl groups with'‘”c). Resistance of 
toth strains increased with age; ‘■‘C-diazinon penetrated the cuticle of younger flies mote rapidly 
dian of older flies. Even when injected, mote diazinon m diazoxon was needed to kill resistant 
flies than the susceptible, indicating that penetration was not the only reason for resistance. '<c- 
iaanon was decomposed more efficiently by resistant than by susceptible flies. 

448 Getzin, L, W. THE RECOVERY OF C*’' -DIAZINON AND ITS C*'* -LABELED METABOLITES 
from SOIL, Bull, ent, Soc, Am , 10, 3 (1964) 178. Abstr. 

Methods were developed for recover of ‘“C-raetabolites from soils. Radioactive chloroform -soluble 
components, water-soluble components, volatilized diazinon and carbon dioxide were detected. 
Residual life of diazinon varied from 16 weelts to pvet 32 weeks. A major pan of the “c was 
eventually evolved as carbon dioxide. 

See also; 

84 

336 
363 
460 


The effect of malathion on the metabolism of amino acids in die German cockroach Blattella 
getmanica . (Mansingh, A., 1965) -- 

Studies on the rate of penetration of diazinon, dieldtln and malathion in resistant and 
susceptible M, domestica . (Ctothets. VI. C.. Fbrgash, A.r., lOfct) 

Absorption and distribution of DDT in the boll weevil and the influence of synergists on 
toxicity, (Land, J.D., 1963/64) 

Metabolism of catbamate and organophosphate insecticides by cattle and poultry and 
associated residues In livestock products, (Buttram, J.R., 1964) 


5. Carbamates 


Zectran 


449(*) Williams, £., Melkle, R,W,, Redemann, G.T. THE IDENTIFICATION OF METABOLITES OF 
ZECTRAN®: INSECTICIDE IN DOG URINE. AED-Conf. 133-38, 1963, 12p. Presented at the 
"145th National Meeting of the American Chemical Society, New York, 8-13 Sep. 1963", 

Flve-monthS'Old beagles were used , preconditioned by feeding inactive Zectran in their rations, 
which was interrupted by a total of 14 feedings of tagged Zectran. The study was carried out 
subsequent to a study on Zectran metabolites in broccoli (tef. 465) in order to determine whether ; 
theteateffletabQlltesintheplantwhlchatenotpresentintheanimal.Nounhydrolysedd- 
dlmethylamlno-3,S-xylyl methyicatbamate was detected, 4-dimethylamlnQ-3,5-xylenol was 
found, and 4'dlmethylamlno-3,5-xylenQl and 2,6-dlmethylhydroquinone occurred as water- 
soluble conjugates, 

450 Williams, E. ,/Meikle,;R.W, , Redemann. C.T., , IDENTIFICATION OF METABOLITES OF ZECTRAN 
INSECTICIDE IN DOG URINE, J. agrlc, Pd CHem. 12 , 5 (1964) 457-61, 

, A metabolic study Is described, Radioactive Zectran,: 4-dlmethylamlno-3,5-xylyl-a3, s-flCf 

, methylcarbaroate (specific activity 0,031 mCl/mM) was used, Free 4-dlmethylamino-3,5-xylenol 




41)!) 


and water-soluble conjugates of 4-dirnethylaniiiiO";i,b-xyleiiol and 2,6-dimethyl-hydroquinone 
ate Identified as metabolites, 

451 Williams, li., Melkle, R, W., liedemann, C. T. RADIOSYNTHESIS Op CARBON-14-LABELF-D 

4-D!IvlETHYLAMINO-3,5-XYLYL METHYLCARBAMATE. J, agric, Fd Cliem . 3 (1965) 211-13, 

4-dinictliylaiiiino-3,!)-xylyl methylcarbamate was labelled with i-iC at three locations. The 
CiirliBiiyl"group was labelled in Wjn yield based on radioactivity by the conversion of acetic an¬ 
hydride-1, 1-*‘'C to methyl isocyanate and reaction of this with 4-cliiiiethylamino-3,5-xylenol. 

The 1-position In the ring was labelled in ff/a yield by the addition of carbon dioxide-''*C to the 
di-Grigiiard reagent of l,rrdibtomQ'2,4-dimethylpe.ntane and c.it.ilytic conversion to 3.fi-xylenol. 
This was followed by nitrosation, hydrogenation, methylatioii, and reaction with methyl, isocyanate. 
The di-Grignard reagent was prepared by a seven-step synthesis starting with diethyl malonate. Both 
the H-position in the ring and the li-methyl group were labelled in HY/o yield by the reaction of 
acetaldehyde'l,2-*‘*C with ethylnceto,acetate and conversion to 3,5-xylenol. (Auth.) 

452(*) Williams, E., Meikle, R. W., Redemann, C. T. THE IDENTIFICATION OF METABOLITES OF 
EECTRAN® INSECTICIDE IN BROCCOLI. AED-Conf. 133-39, 1963, 12p. Presented at the 
"Ufitlt National Meeting of the American Chemical Society, New York, S-13 Sep. 1963", 

The following metabolites wore identified: 4-dirnethylamino [3ia3-WC]3|5-xylyl methyl- 
carbamate, 4-dimethylamino-3,5-5ylenol, 2,6-dimethylhydtQquinone, 2,6-dimethyl-2- 
benxoqLiinone, 4-dimethy!amino-3,5-dimethyl-o-beiiMquinone, No conjugated 4-dimethylamino- 

3.5- dimethylpytocatechol was found but 4-dimethylamlno-3,5'xylenol and 2,6-dImethylhydto- 
quiiioiie were found as water-soluble conjugates. It was shown that metabolites of this pesticide 
had been incorporated into lignin, 

453 Williams, E., Meikle, R, W., Redemann, C, T, IDENTIFICATION OF METABOLITES OP 
ZECTRAN INSECTICIDE IN BROCCOLI. I, agric. Fd Chem. 5 (1964) 453-7. 

At the appearance of the first flowers, Zectran was applied to broccoli by dissolving 4 mg of 
4-dimethylamino“3, .5-xylyl-a,s-3-^'*Cj-rnethylca[bamate in 50 pi of corn oil and streaking the 
stem Immediately below a flower cluster. Broccoli was harvested 10 d later. Counting, chtoniato- 
graphic, and fractionation procedures used in studying the metabolisrn of Zectran are described 
in detail. In addition to a small amount of Zectran, the following metabolites were found to 
be present in the broccoli flower: 4-dlmethylnnuno-3,5-xylenol, 2,iJ-diniethylhydroquinone, 

2.6- dimethyl-j)-benoquinone, and 4-dimethylaiTiino-3,5-dimetliyl-o-benzoquinonc, The 
zylcnol was found in both free and conjugated form, but the hydroquiiione derivative was detected 
only as ,1 water-soluble conjugate. Evidence is presented which suggests that metabolites of this 
pesticide have been incorporated Into lignin. 


Garb aryl 

454 Dorough, 11. W., Casida, J. E. NATURE OF CERTAIN CARBAMATE METABOLITES OF THE 
INSECTICIDE SEVIN. J. agric. Fd Chem. 12, 4 (1964) 294-1)04. 

The chemical nature of Sevin metabolites formed by rat liver microsomes fortified with reduced, 
nicotinamide-adenine dinucleotide phosphate and by cockroaches and house flies was examined. 
Metabolites tentatively identifiedwere 1-naphthyl N-hydroxymethylcatbamate, 4-hydtoxy-l- 
naphthyl N-methylcarbamate, and 5-hydroxy-l-naphthylN-methylcarbamate. At least two un¬ 
identified metabolites had the C-0-C(0)~N-C structure intact. Hydrolysis yielded 1-naphthol 
and at least two unidentified metabolites lacking the carbamyl group. These eight metabolites, 
five of which were carbamates, were formed by the liver microsomes and insects. Certain of 
these metabolites appeared in the milk of a goat treated orally with Sevln-catbonyl-HC, Most 
of these metabolites were absent in plants injected with Sevin-where carbonly“i‘'C, methyl-^C, 
or naphthyl-samples of Sevin yielded water-soluble persisting ffletaholite(s). Similar, but 
more limited studies, are considered with Bayer 39007 (o-Isoptopoxyphenyl Nymethylcarbamate), 
Bayer 39007-oatbonyl-"c and three labelled samples ofSevin were tested on Musca domestlca 1.. 
and Perlplaneta amerlcana (L.), Bteays on metabolites of Bayer 39007 indicated reduced 
, biological activity compared with the original insecticides, 


Knaak, J. ii,, Tallant. M, J., Bartley, W. J., Sullivan, L. J. THE METABOLISM OF CARBARYL 
IN THE RAT, GUINEA PIG, AND MAN, J. agric. Fd Cham. 6 (1965) 537-43, 

The metabolic fate of m(:ihyl-‘‘'C, cathonyl-^C, and naphthyl-wc-labdled catbatyl in the 
rat and guinea pig was investigated, The overall recovery of the naphthyl, carbonyl, and methyl 
label was, respectively, 95, 99, and of dose. Tissue residues (2-3"/i of dose) were found only 
in the case ol nictliyl-labclled carbaryl, The metabolites identified were 4-(methylcatbaniQyloxy)- 
1 -naphthyl gluciirunide, 1-naphthyl glucuronide, 4-(methylcarbaniaylQxy)-1-naphthyl sulphate, 
and 1-naphthyl sulphate. Evidence is presented for the possible direct conjugation of 
carbaryl with glucuronic acid to form 1-naphthyl methylcarbamate N-glucuronide and 
1-naplithyl tncthyliinidociarbonate O-gliiciitonide. The assay of catbatyl, carbaryl derivatives, 
and nuitabolites in water by fliioiimetry was investigated in conjunction with “c chromatographic 
studies and the method applied to the analysis of urines from men exposed to carbaryl dust. The 
only detectable metabolites present were 1-naphthyl glucuronide and sulphate. (Auth.) 

4fi6 Williams, M, W,, Batjet, L,P. SITE AND MODE OF ACTION OF 1-NAPHTYL N-METHYL- 
CARIIAMATE (.Sevin) IN THINNING APPLES. Ptoc, Am. Soc. hert. S ci. K (1%4) 1-10, 

When 1-naplithyl N-methylcatbamate (Sevin) was applied to Red Delicious spur leaves only, 
a slight tliiniiingresponse resulted, and when applied to fruitonly, heavy thinning occurred. By 
applying botii ting- and side-chain-labelled ^‘*C-Scvin to spur leaves, it was found that movement 
of Sevin in tlie vascular tissue was slow, and after extended periods of time little activity was 
detected in the seeds, With either leaf or fruit applications, radioactivity was present mainly 
in the vascular tissues of the fruit, When a fruit was dipped in '‘‘C-Sevin, activity appeared in the 
vascular tissue in a short time. The vascular tissue of the fruit is considered to be the site of 
actiuii (if Sevin. Extraction and analysis of fruit and leaf tissues treated with C-Sevin showed 
that mo.stofthc recovered *''C was in the methylene chloride fraction and a small amount was 
present in tlie etliaiiol-water fraction. Paper chromatography of the methylene chloride fraction 
showed only the presence of l-naphthyl N-methylcarbamate, The main component of the ethanol- 
water fraction, though unidentified, contained both the naphthol ting and the carbonyl carbon of 
the original Sevin inolecule. It is proposed that Sevin interferes with the movement of vital 
growth factors in the v.isciilar tissues of the fruit. Such Interference prevents the growth of weak 
fruits, and abscission, either with or without seed abortion, results. (Auth.) 


Dimetilan 

457 Zubalrl, M. Y. METABOLISM OF THE CARBAMATE INSECTICIDE DIMETILAN-Cl'' I-DIMETHYL- 
CARBAMOYL-frMETHYL-3-PyRAZOLYL DIMETHYLCARBAMATE-(CARDONyL-C“), Bull, ent. 
Soc. Am . 10, 3 (1964) 163. Abstr.47 

Dimetilati was rapidly metabolized by house files and American and German cockroaches. Five 
of the nictiibolltes from the Atiietican cockta,ich were purified by column and thin layer clitOinato- 
graphy and the major one appeared to be the IS'methyl, N-hydtoxymethylcarbamate of dimetilan, 
The iiature of the other carbamate metabolites will be disctissed. 

458 Zubairi, M. y. : Casida, J, E, DETOXICATION OF DIMETILAN IN COCKROACHES AND HOUSE 
FLIES, l.cean, Ent. 58,3 (1965) 403-9. 

DImetllan*wc (2»dlmethylqatbamoyl”3-methyl-5-pyra»lyl (limcthylcarb:miate-catb(3nyl-‘''C) 
is rapidly metabolized In Blattella getmatiica ,(L.) to yield nine W'c-labelled metabolites, Six 
of these metabolites ate formed also in Perlplaneta .americana (L.) and four in Musca' tiome stiea I„ ( 
Metabolites tentatively Identified Include 2’dimetliyIcatbanioyl-3-methyl-3-pyra/.olylN-hydroxy- 
tncthyl, N-metliylcatbamate and 2-methylcarbiimoyl-3-methyl“5-pyta'MlyI dlmethylcarbamate, 
Three other metabolites ate unidentified N-hydtoxymethyl detlvativcs, None of these metabolites 
. was more toxld to house flies than dimetilan, but one formaldehyde-yielding metabolite was, 
almost as toxic as the parent material. Many metabolites were synergized in their toxicity by 
sesairiex as was tiie case also with dimetilan and cett,iin of itsanalogues, N-raethyl liydtoxylation 
appears to be a major factor in the detoxication of dimetilan in insects. (Auth,) 
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Various Methylcarbamates 


459 Abdel-Wahab, A. M, DEGRADATION AND PERSISTENCE OP EIGHT SUBSTITUTED PHENYL 
METHYLCARBAMATi;-CARl!ONYL-C“ INSECTICIDES ON BEAN FOLIAGE. Bull eat. Soc. 

Am. U, 3 (1911)) 15(). Absti'. 39. Presented at the "Annual Meeting of the Entomological Society 
of America, New Orleans, 29 Nov, - 2 Dec. 19G5". 

Matacil and Zcctran were eacli decomposed on exposure to sunlight to more than ten carbamates; 
4-dimethylamina, 4-methylfotiiuimido, -l-amiuo, and 4-formaniido analogues were identified 
as the major degradation products. Mesiirol was oxidized to its sulphoxidc and sulphonc derivatives. 
Carbatyl w.as the most per.sistent compmincl and Baygon and UC 10854 the least while Baiiol and 
HRS" 1422 were of intermediate stability, (Abstr.) 

460 Buttram, J, R. METABOLISM OF CARBAMATE AND ORGANOPHOSPHATE INSECTICIDES 
BY CATTLE AND POULTRY AND ASSOCIATED RESIDUES IN LIVESTOCK I’RODIJCTS, Diss, 

Abstr. 10 (1964) 4319, 

^^P-labelled Bayer 22408 {0,0-diethyl 0-naplithallmido phosphorothioate) was applied detmally 
as a 0.5% emulsion to two Holstein dairy cows, Detectable quantities of the intact insecticide 
were isolated from milk for the first 6 d after treatment. Bayer 22408 equivalents in the milk 
wore about 10 times higher than the actual Bayet 22408. The oxygen analogue of the parent com¬ 
pound was not ])tesent in milk, but it was the predominant non-hydrolyzed product in the faeces. 

The faecal metabtilltes were toxic to stable fly (S tamoxys caleitr;ins (L,)) larvae, but not to 
house tly ( lyliisca dornestica L.) larvae. Sevin ® (l-naphthyl N-raethylcatbamate) was ap¬ 
plied detmally to cows (head) under different conditions and milk tested for residues at 
given intervals. - .Six steers were, treated intramuscularly (hip or neck) with ^^P-labelled 
Co-Ral® (0,0-diethyl 0'3'cliloro"4-n)ethyl-2-oxo-2H'l“benznpyran-7-yl phosphorothioate), 

The Co-Ral did not diffuse from the point of injection to surrounding tissues in an 
even pattern but moved along bundles of muscle fibre, For example, analysis of biopsy 
samples revealed that ebttain portions of the muscle contained 500 times more Co-Ral than an 
adjoining section; d .after tteatinent, 85"/» or more of the injected dose had moved from the site 
of injection. There was a small amount of the oxygen analogue of Co-Ral present in the 3 and 7 d 
biopsy samples. The cumulative percentage of administered radioactivity that appeared in the faeces 
of steers by 14 d post-treatment tanged from 0,7 - 7,6%. Some Co-Ral escaped degradation and 
appeared in the faeces as non-liydtolysed materials, There were no gross hlstopathologlcal effects 
due to tre,atment, The anthelminthic activity of Ctt-Ral administered intramuscularly was not 
encouraging. Recoveries of Sevin, Co-Ral, Bayer 22408, Kepone ® (dccachlotooctahydro-1,3,4- 
metheno-2H"cyclobiita [cd] pent.alen-2-one), Bayer 29493 (0,0-dimetliyl 0-[4-(methylthio)-m- 
toly] phosphorothioate), andRnelene® (O-4-tettbutyl-2-chlorophenyl0"metliyl methylpliosphqr- 
amidato), from milk ranged from 87 to 51%, Ruelene, Bayer 22408, and Bayer 29493 were stable 
under in vitro conditions in taw milk for periods up to 14 d after Incubation, but by 3 d after in¬ 
cubation, some Co-Ral remained in the milk residue following acetonitrile extraction. Ruelcnc 
was rapidly metabolized by laying hens receiving the compound in the diet for 7 d at 100 ppm. 

The in vivo degradation of Ruelene proved complex, involving enzymatic attack at the two ester , 
groupings and the amide bond of the molecule. 

461 Casida, I, E., El-Wahab, A. A,, Gillett, J., Krishna, J.-G,, Kuhr, R., Oonnithan, E., 

Shrlv,astava, S., Miskus, 11 PROGRESS REPORT ON THE COMPARATIVE FATE OF EIGHT 
SUBSTITUTED-PHENYL N-METHYLCARBAMATE-CW INSECTICIDES. PARTS I and II. Dull, ent, 
Soc, Am. 10, 3 (1964) 163. Abstt. 48,49. 

Eight N-methylcarbamates of intecest as potential commercial insecticides were radio-labelled 
and theit fate examined on and in bean plants, in rats and house flies, and in a rat liver micro- 
some hydroxylatton enzyme system. Oxidation, hydroxylation, hydrolysis and conjugation resulted 
in the appearance of a great variety of products with eacli carbamate. 

462 El'Seb,iy, A. 11,, Metcalf, 11. L., Fukuto, T.R. CARBAMATE INSECTICIDES; SYNERGISM BY 
ORGANOTHIOCYANATES. J. ecori. Eiit , 57, 4 (1964) 478-82. 

Isobornyl ihiocyanciacctatc and related thiocyanates were shown to be highly synergistic when 
used in combination with several insecticidal carbamates against the house fly, Musca dornestica ,L. 




Synergism comparable to that obtained with commetcially available methylenedioxyphenyl 
synergists was demonstrated against susceptible and carbamate-resistant flies. Experiments with 
*‘‘C-labBlled carbamates sliowed that the synergism involved inhibition of the biochemical 
detoxication of the carbamate within the body of the fly. '‘'C-ting-labelled phenyl M-raethyl- 
carbamate (specific activity 1. fi mCi/mM) was prepared by adding ring-labelled phenol to an 
excess of methyl isocyanate in a capillary tube. It was shown to be > 99% pure by paper chromato¬ 
graphy. *‘*C-labellcd (ring and 3,6-methyl groups) Zectrari was obtained commetcially, shown 
to be ~9(F/() pure by paper chromatography, 

463 Georgliiou, G.P. EFFECTS OF CARBAMATES ON HOUSE FLY FECUNDITY, LONGEVITY, AND 
FOOD INTAKE. J. econ, Ent. _58, 1 (1965) 58-62. 

Topical application of sublethal but knockdown-inducing doses of Isolan ® (l-isopropyl-3- 
methyl-frpyrazolyl dimethylcarbamate) to house flies, Musca dornestica L., resulted in substantial 
reduction of egg laying but did not affect mating, longevity, or egg fertility. Significant re¬ 
ductions in fecundity were obtained whether the Insecticide was applied before or after mating and 
whether the insects had prior access to milk or not. Increasing the doses above the sublethal 
level had a greater repressing effect on fecundity but did not cause complete sterility. Thus, a 
sublethal dose of 0.3 pg per fly reduced total egg production by 35,8%, wliile doses of 0,6 and 
1.0 pg, representing LDIO and LD30 levels, respectively, reduced egg production by 43. \% and 
77, 2%, respectively, The effect of the treatments was long lasting; the daily egg production in 
flies treated with 0,6 pg did not equal that of the control until the 19th d after treatment; by the 
use of ®*P milk It was found that treated flies consumed as much as .51, 6% less milk than the 
untreated flics even 8 d after treatment, Tests with other carbamates indicated that while 
phyaostigmine and Pyrolan ® (3-methyl-l-phenyl-5-pytazolyl dimethylcarbamate) had no effect 
on fecundity, dimetllan, carbatyl, Bayer 39007 (O-isopropoxyphenyl methylcarbairiate) and 
Hercules 5727 (m-isoptopylphenyl methylcarbamate) caused significant reduction in egg production. 
Although the precise nature of the interaction between the insecticide and the physiological 
processes that are significant in reproduction remains unresolved, the available evidence indicates 
that cholinesterase inhibition is not directly responsible for the suppression of egg production. 

464 Gheorghiou, G. P. STUDIES ON RESISTANCE TO CARBAMATES IN MOSQUITOES. Bull, ent. 
Soc. Am. W, 3 (1964) 174, Abstr. 

Selection of Culex pipiens quinquefasciatus and Anopheles albimanus with 0-isoptopoxyphenyl 
and M-isoptopylphenyl N-methylcatbaraates resulted in low levels of resistance to selective agents 
and to related carbamates. Tests with wc-labelled O-isopropoxyphenyl N-methylcarbamate in¬ 
dicated resistance is due to enhanced detoxication mechanisms. Appropriate crosses showed this 
resistance to be of polygenic nature. 

46,5 Metcalf, R,L., Fukuto, T. R, EFFECTS Op,CHEMICAL STRUCTURE ON INTOXICATION AND 
detoxication of phenyl N-METHYLCARBAMATES in insects, j. agtic. Fd Cliem, 13. 

3 (1965) 220-31, 

A review paper, dealing ptimarlly with 15 years of research by the authors on the chemistry and 
mode of activation of substituted phenyl N-meiliylcatbaniate insecticides, The biological 
actlvltes of some 1,30 compounds are described, Detailed consideration Is given to the interaction 
of these carbamates with the active site of insect cholinesterase. Detoxication mechanisms are 
described In relation to synergism and Insect resistance. Some unpublished work in which C- 
labelled carbamates were used confirmed that detoxic.ation, by resistant flies Is the primary factor 
conferring resistance, In the experiments, C(ring and 3.5-methyl-labelled) 4-dimethylamlno- 
3,5'xylenyl N-methylcarbamate was injected into tlie abdomens of flies; after appropriate 
intervals, the labelled metabolites were extracted and separated by paper chromatography, The 
results are tabulated and show the pronounced effect of a Ij-h pretreatment with piperonyl butoxide 
in reducing the detoxication,of the carbamate within the fly. Other cited studies also employed 
, tadlolsotopes. , 

466 O’Brien, R,D, REACTION Op CARBAMATES WITH CHOLINESTERASE. Bull, ent. Soc. Am. 10, 

I. 3 (1964)163, Abstr, 46. 
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Evidence obtained by kinetic analysis of recovery from inhibition, and from the products (bllnwing I 

reaction of ;i ring-labelled carbamate with purified cholinesterase, supports a enirbanioylation I 

mechanism for inliibition, (Absir,) I 

467 Oonithan, E. S. METABOI.ISM OP METllYLCARBAMATE INSECTICIDE CflHMICAI.S BY liAT f 

LIVER ENZYME SYSTEMS, Hull, erit, Soc. Am, 11, ,'l flUIHi) 1,'iH. Ahstr, (iii. Presented at I 

the "Annual Meeting of the Entomological Society of America, New Orleans, 23 Mov, - 2 Dec, llKln". i 

Metabolism of eight'‘'C-labelkdN'inetliyl" and two ^'’CMabellcd N,M"dinicthylcatl)aniati; i 

insecticides by a microsonie -NADI'H;, system proceeds at a rate dcpemlcnt on the nature of the f 

aryl of hetctocyclic ring substituents. Ccrttiin of the carbaimite iiniraholites tbrrned were more | 

potent cliolincsrerasc inhibitors than the parent compound. (Ahstr,) | 

See also: | 

■ f 

f 

BGiB Absorption and distribution of DDT in the boll weevil and the influence of .synergists on [ 

ttwiclty. (Land, J.D,, lOfiBM) ' | 

435 Penetration of insecticides through rat skin, (O'l)rien, li.D,, Daimelley, C.E., 19 ( 15 ) I 

, I 

k 

0. Pyrethroicls | 


Pyrethriiis and CineriiLs 

4GS Chang, Shen Chin, Kearns, C, W, METABOLISM IN VIVO OP ''‘c-LABELLED PYliliTliRlN I 

AND CINERIN 1 BY LIOlLSE Pl.IliS WITH SPECTAl, liEPEliENCE TO THE .SYNJiliGLSTIC MECHANLBM 
J. econ, Ent. 57, 3(19(14) .')97-4()4. 

llandomly labelled **C"pyrethtin I (PL'') and aC'cinerin 1 (CL'') were used alone and in combination 
with sesamex in the study of their meiabnlisni by house flics, Musca dtmiestic a [„, in vivo. The 
metabolisms of PL" and of CP follow a similar pattern and the difference is quantitative rather 
than qualitative. The difference in potency rtf PL" .ind Cl* was due to the rate of detoxification, 
There Is no difference in the absorption rate. More than 9(i% of the absorbed dose of Cl* ot, PI* was 
detoxified 4 h after topical application. Tlie mechanism of synergism was explained by the, fact 
that the synergist prevents the detoxification of the absorbed pytethrolds although the absorption 
of pytethroids Is less in the presence of sesamex than in its absence. Five metabolites plus clirysau" 
themlc acid each from Pi* and Cl* have been Isolated anti partially characterized, The amount 
of free chrysanthemic acid never exceeds 2, fiv/j of the applied dose. The direct hydrolysis of the 
ester linkage in either molecule is not a major detoxification mechanism, (jf five metabolites, 
diree showed and intect dirysanfliemlc acid moiety and ester linkage. The detoxification process 
is apparently initiated on the kctcalcohol moiety while the acid moiety and the ester linkage are 
still intact, Purther breakdown of tlie altered molecule Into more polar compounds is indicated, 
(Auth.) ■ 


Chrysanthemumic Acid.. 

'469 Nishizawa, Y., Caslda, J.E, SYNTHESIS OF d-trans’CHRYSANTHEMUMIC ACID-I-C^'* AND 
ITS ANTIPODE ON A SEMIMICRO SCALE, J. agtlc, Pd Cliem . 13. d a965L525-7. 

dHtans-Clitysanlhemuinlc acld"l-Mc was prepared In iBf yield from 4 mM of ethyl gIycliiate-1- »C, 
Yield of the trans-aold was increased by isomerization of methyl ols'Chrysanthemumate-l- ^c 
with sodium tott-amylate. Geometrical isomers of the acid were separated by column chromato¬ 
graphy, and optical Isomers of tlie trans-acid were resolved as a quinine salt for the Msoracr and an 
I-o-methylbenzylamlne salt for the d-lsomer. Over-all yields of irans-chrysanthemiimlc aclds-l-'t, 

based on radioactivity from ethyl glycinate-l-M C (2.7 mCi/mM), were, 22,8f,. of Impure d-Isomer, 

10,4/!i Of pure l-lsomet, and 7. (Fk of pure d-Isomer with specific activities of 1 ,3 - 2 ,7 mCi/mM. 
(Auth*) 
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7. Nicotine Alkaloid.^ (including Aiuibasirie and Related CompQuni,l.s) 


4 'in Alwotth, W, I.., DcSelms, It. C., It.apoport, H. THE BIOSYNTHESIS OP NICOTINE IN Nicotiana 
ilHilL® 'bllfflON -14 DIOXIDE, J, Am , Chem . Soc. Ih'i ( 1904 ) IfiOfi-lO, 

Plants of M, gl iitii i osa were gro',vn in an atmaspliert; containing for periods varying from 2 h, 
the shoitust time at which iiiciirporatinn of radioactivity Into nicotine could be detected, to r2 h. 
Tlie nicotine, isolated separately from ituj toot and aerial portions, was degraded, and the activity 
in tlie pyridine ting, the N-rnetliyl p/oup, and carhoiri!' of the pyrrolidine ting was dettirmined, 
These data were cotrelated in terms of(l) tlic rate of incorporation of COj into nicotine, (2) the 
film of (licutiiie syiithescr,, (,‘1) clni relative rate of J4-incihyl syntheses, and (4) the relative rate 
of syntlieses of itic pyridine and pyrrolidine tings. The conclusions tlnis reached compared with 
tliose ill the litcratiire derived ftmn grafting experiments and from feeding precursors other than 
Cl.);, Evidence is presented for Independent nicotine synthesis in both toot and aerial portions, and 
some qiicstiniis ate raised concerning tlic glutamate-symmetrical intermediate liypotliesis for 
pyrriilidlnc ting binsytitlii'sis, (Auth.) 

471 Alworlli, W.L., Llcbmati, A. A,, Itniinport, II. THE illCrSYNTHESlS OP NICOTINE IM Nicotiana 
jjhitlnmii |!|!(>M CAHIION -14 DIOXiDli. lOllMATlON OP TUI! PYKB 01 ,II 9 INI! lllNG. J,, Am, cliciri. 
*)e,Jd ( 19114 ) 3375 - 81 , 

liadioaetive iiicntitic, Isolated from tin: mot and aerial portions of N. ^lutiniM after a 0 h exposure 
to wcO;, was degraded and tin; activity deterrniried in tlie pyridine ring, tiie N-riiethyl group, and 
02' and Ob' of the pytmlitlliie ring, The results support previous conclusions rcaclieil from 
feedings, In addltlciti, equal activity was fnuiid at C-2' ,and C-S', consistent with the glntamam- 
,symmetrical intermediate hypottiesis, However, the labelling pattern re(|uited is not derivable, 
friitii any of the known glutamate biosyntheses, An attempt was made to reccincile the various 
data by suggesting a new glutamate biosynthesis, (Aiiili.) 

47 'd Atiderssnti, Ci., Haiisson, E,, .Sclimiterliiw, C, G. GA.'iTWC EXCRIiTION 01 * C''* -NICOTINI’:, 
Expcr i eiiila ‘.il, 4 ( 19 il 5 ) 211 -ia, 

A quantitative analysis of the. gastric exetetion of ‘‘‘C-rilcotlne and Its metabolites is described. 
Kadlochemically pine NC-nlcotlnc of a specific activity of 06 |iCl/mg was prepared, The gastric 
excretion of radioactive nicotine from the stomach mucosa into the stomach was tested for mice, 
rats, and cats, by anmradlography and by measuring the radloactlvicy, Perfusion of rat stomach 
In situ resulted In pll-dcpcndent nimtinc excretion. The excreted radioactivity was traced to 
iilcotliit! and to tlic degradation product cotinine. 

4T,0 Appelgrcn, 1,.- E,, Hansswn, E., Schniitcrliiw, C. G. THE ACCUMULATION AND MP,TABOLISlvl 
OP r:i4-LABEt,LEI) NICOTINI! IN THE IlUAIN OP MICE AND CATS. Acta physiol, scand . 56 
(l!)i:2) 249-57. 

Whole-body autoradiograms of mice Injected Intravenously with {--l-nlcotlne-nietliyl ‘‘t (]_) show 
ail Initial accumulation of radioactivity in the central nervous system, This liigh concentration of 
I and (ot) its mctafanlltcs in the hrairi disappears within. ,30 ruin to 1 h. Autoradiograms of cat brain 
show a similar accumulation of radioactivity following Injection of h Only one j_ metabolite, 
cotinine, was found to occur in the Iwains of mice and cats. The subsequent disappearance of radio¬ 
activity from the central nervous system indicates a rapid outflow of ]_ and (or) Its metabolites. 

Tills pattern of, rapid uptake followed by outflow Is peculiar to the brain*, In whole-body autoradio¬ 
grams there Is still a high level of radioactivity ill other organs (liver, stomach, Intestine, kidney, 
.arid, salivary gland) when the brain Is almost fee of radioactivity. It Is suggested that since cotinine 
has a much lesser phamiacolaglcal action titan T, it may also have less affinity for tissues of the 
central nervous system. As cotinine Is an oxidized form of R it slmukl l» more polar and tints 
less fat soluble, There Is significant accumulation of radioactivity in the gaiiglUiii cells. The 
Lreceptors in brain may not be able to serve as receptors for cotinine. This could explain the 
more diffuse distribution of radioactivity In the br.iln 3(1 mlti after the Injection of]_, when the 
major part of,the radioactivity Is present as '^C In cotinine. (CA .'(SiUOS, WbBfig) 

474 Bowman, E.R,, Hansson, E,, Turnbull, L.B., McKctmis, H,, Jr., Sclimiterlbw, C.G. DISPO- 

, SITION AND FATE OP (-)-COTINlNE-H'’ IN THE MOUSE. I. Fhatmaeol . exp, Th er, m, (I 

{19841 301 - 8 , 
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Iiitravericiusly injected cotinine‘'^H in the mouse was evenly distributed among various tissues, I 

except for a high concentratioti in excretory organs. The metabolites demethylcotlnine, hydroxy . | 

cotiiiinc, and .'l-pyridylacetic acid were present in the urine. (CA fiOtlhiid, 15004g) | 

471') Gliolsuii, n. K., Clmndler, ],L. 15., Yang, K. S., Waller, G, R. NICOTINE BIOSYNTHESIS. I 

I'edli Proc, Fedii Am, Socs exp, jijoj. 23, 2, Rt. 1 (19(14) 528. Abstt. 2558, Presented at the t 

"48l:h Annual Meeting. Chicago, 12-17 Apt. 1964". | 

! 

Nicotinic acid-2,3,7->'>C and quinoliiiic acid-g,3,7,8-i'‘C were fed to young Nieotim tabacum | 

1. plants via a newly regenerated root system. Incorporation of these compounds into nicotine was Wjo j, 

and 5, (!% respectively. All i‘*C from both preciitsots was located in the pyridine ring of the alkaloid. I- 

Nicotine, isolated from plants fed nicotinic acid-2,3,7- ‘'’C was oxidized to nicotinic acid without I 

loss of specific activity, This nicotinic acid was injected into castor seedlings and riclnine Isolated , | 

yfi h later. Degradation of this riclnine showed tliat only carbons 2 and 3 were radioactive, These S 

results indicate nicotine formation involves a decarboxylation of nicotinic acid with attachment . | 

of the pyrrolidine ting to tlie position of the pyridine ring formerly occupied by the carboxyl group j 

of nicotinic acid. A free symmetrical pyridine derivative cannot be involved. A particulate 
enzyme ciitalyzing decarboxylation of nicotinic acid is present In the tobacco roots, but not in | 

tobacco leaves or in castor roots. Nicotinic acid tibotide does not appear to be a substrate and 
deciirboxylati(3n of free nicotinic acid is not stimulated by the addition of ATP, PRPP, NAD, NADH, 

CoA, putriclne or ornithine, (Abstt.) 

47EI meeker, 1,, Byerrum, R, Li. THE ROLE OF GLYCEROL IN THE BIOSYNTHESES OF THE PYRIDINE 
MOIETY OF NICOTINE, ]. biol, Chem . 10 (1965) 4099-4102, 

A new degtailatinn of the pyridine, ting of nicotine is described which permits isolation of each 
ring carbon. Plants were fed glycerol-2-‘‘‘C and glycerol-1,3-‘‘‘C for this purpose. The location 
of tire '‘‘c in the ring, witli the use of this degradation, provides evidence that the carbon atoms 
of glycerol were incorporated in toto into positions 4,5, and 6 of the pyridine ring, Over 98"/» of 
the '‘‘C in the pyridine ring derived from glycerol-2- *'*C was in carbon atom after a 4-h metabolism 
period. The pyridine ring of nicotine formed from glycetol“l,3-‘'‘C had 68% of the radioactivity 
divided between carbon atoms 4 and 6, whereas carbon 5 had about 2% of the radioactivity. Some 
C from glycerol-1,3- C was found in positions 2 and 3 of the pyridine ring. It is proposed that 
this incorporation results from conversion of labelled glycerol, by way of glycolysis and the tri¬ 
carboxylic acid cycle, to methylene-la belled succinate which has previously been found to yield the 
pyridine ting of nicotine labelled in positions 2 and 3. (E,s5entially auth, simimaty) 

477 Griffith, G, D,, Griffith, T. METABOLISM OF THE METHYL GROUP OF NICOTINE IN Nicotiana 
tustica. Pi, Physiol. , Lancaster 39, fi (1964) 970-73. 

Experiments were carried out on tobacco plants with and witlioiit roots. The rate of methyl group 
metabolism in N. tustica L. var. liumilis was studied by liydropunically feeding mature plants 
either methionine-methyl-''' C or nicotine-methyl-''' C and Isolating nicotine from the plants after 
from 6 ii • 9 d, Following methionine feeding, a major portion of the'"' C entering tlie methyl group 
of nicotine did so within 2 d, It appears that transniethylatian from methionine to nicotine as well 
as catabolism of the ring structure of nicotine occurs almost exclusively in root tissue, 

478 C) Hansson, E., SclimiterlBw, C. G. PHYSIOLOGICAL DI.SPOSITION AND FATE OF C'' -LABEL!,ED 

NICOTINE IN MICE AND RATS, J. Pliatmacol, exp, Tliet, 137 (1962) 91-102. 

Nicotine-methyl-" C injected intramuscularly or intravenously into mice was distributed throughout 
.all important organ tissues within a few minutes. Concemrations were especially high in the brain, 
adrenal medulla, stomach wall, and kidney, After 30 min or more the distribution picture changed,, 

.apparently because of rapid metabolism of die nicotine., Rat experiments gave similar results. A 
large amount of nicotine was excreted into the stomach via the fundus mucosa and 2-3% of the dose 
was excreted in the bile in rata during a 6 h period, From 60 - BOfu of tlie radioactivity was found 
in the urine of mice and rats and 8-15% in the exhaled COs of mice in the 24 h following the In¬ 
jection, Chromatographic ex,amlnatloti of the urine radioactivity revealed at least eight metabolites 
of nicotine including contlnlne and hydroxycotitiine, (CA 57( 1962,131261) 

479 I lausson, E., Hoffmann, P. C,, Schmirerlbw, C.,G. METABOLLSM OF NICOTINE IN MOUSE 
TISSUE .9LICE.S, Acta physiol, scand . 61 (1964) 380-92. 


Nicotine metabolism was investigated in tissue slices of various organs of the mouse using nicotine- 
methyl- C and thin-layer chromatography. Liver, kidney and lung were found to metabolize 
nicotine, while brain, diaphragm, spleen, stomach, small intestine, and adrenal did not. The 
metabolic products identified wore cotinlnc, y-(3-pyridyl)-y-oxo-N-methylbutyramide, hydroxy- 
cotlnine, and '''CO^. Two unidentified products were separated chromatngrapliically. 

480 Leete, E., I•riedman. A.k, BIOSYNTHESIS OF NICOTINE ALKALOIDS, X. THE INOTPORATION 
OF GLYCEROL 2-'''C INTO THE PYRIDINE RING OP ANABASINE, J. Am. chem. Soc. 86 (19G4) 
1284-26. 

plants fed *'‘c labelled glycerol formed anabasine with 38% of the radioactivity in the 
pyridine ting. Degradation studies showed high radioactivity in the C-2 C-3 and C-5 positions of 
the molecule and little in the C-4 and C-6 positions, These findings are consistent with the idea 
that nicotinic acid, a ptecursor of the pyridine ring is synthesized in the forniation of anabasine. 

(BA 46! 1005, ,58995) 

481 Leete, E., Gros, E. G., Gllbettson, T, J. THE BIOSYNTHESIS OF ANABASINE. ORIGIN OF THE 
NITROGEN OF THE PIPERIDINE RING. J, Am, chem, Soe. M, 18 (1904) ,1907-08. 

A mixture of lysine-2-'•*C and Iy8ina*e-"'N w.as fed to a sterile culture of excised Nicotiana 
Rldiicii toots, In a End experiment ,1 mixture of lyslne-2-"C and lysine-a-‘''M was admlrdsteted. 

One month after feeding tlie ttacets, the toots were iinrvested and extracted with CHClj, affording 
nicotine and anabasine (!_) which were separated by chromatography over AljO,. l was tlien degraded 
to determine the distribution of '''c and '"N in the molecule. Oxidation with KMnO^ gave nicotinic 
f 4Cld, assaj'ed as its Me ester, Decarboxylation of the acid with CaO gave pyridine, isolated as 

1 its oxalate. All of the '‘'C itH was located at C-2', as found previously. The c- and not the 

i ccamlno group of lysine was incorporated directly into the piperidine ring of 1, The results were 

i discussed. (CA61i 1964,13643b) 

I 482 Leete, E., Gros, G, E., Gilbertson, T,J. BIOSYNTHESIS OF THE PYROLLIDINE RING OF 

NICOTINE. FEEDING EXPERIMENTS WITH '®N-LABEI,ED ORNITHINE-E-MC. Tetrahedron Lett, 
n (1964) ,587-92. 

Sterile root cultures of Nicotiana tabacuro were fed with or and 6-'^ N-labelled ornithines (]) (prepared 
according to Maimind et al,, CA 53,2106e) by the procedures of Dawson et al. (CA 55,5608d), 

Each culture flask containing 80 ml nutrient solution was fed approximately 1 mg of a mixture of 
Dl.*ornitliine-2-*^C and "'N-labellcd j_, and after 1 month, the toots were harvested, The nicotine 
(0) was isolated as the dlpicrate and converted to the dlperchlarate for '"n assay by mass spectro¬ 
metry. Oxidation of n with KMn 04 yielded nicotinic acid. Isolated as the Me ester, Determination 
of the distribution of "C in the isolated II showed an equal and unique location at the C-2 and C',5 
positions of the pyttolidine ring. The de’gree of Incorporation of ‘‘‘c and '''N IntoTl was tabulated. 

In two experiments a high specific incorporation of '''C Into the pyrrolidine ting ofl] was found. 

In expetlmera one with feeding of a mixnite ofH'2-‘''C !md£-a-"'N, no excess "'N was detected 
in II. In the second experiment involving , excess was detected in the pyrrolidine 
ring but not In the pyridine ring, The results were explained by postulation of ornithine-«-trans¬ 
aminase In tobacco roots and catalysis of the formation of HjNCHjCHzCHjCOCO^H, resuitingin 

loss of '"N from H2-"’N, followed by ttansaraination witli amino acids to HE- wc containing 
essentially no excess '*N,, Decarboxylation of L to putrescine followed by oxidative deamination 
via d-amlnobutanol would give Ai-pytroHUe labelled equally at C-2 and C-.5. In this oxidation 
half of the N of puitesclne was lost and accounted for the specific incorporation of twice as much 
C as '"N in experiment two, An alternative mechanism through transamination of I-2-" c-fi-'^N 
to o-oxo-(5-amlnovaleric,acid was discussed, (CA 60! 1964,14841a) 

483 Llebman, A,A., Morslngh, P., Rapoport, H. BIOSYNTHESIS OF NICOTINE IN Nicotiana 

Elutfnosa FROM CARl)ON-M DIOXIDE, LABELING PATTERN IN THE PYRROLIDINE RING, J, Am. 
Chem, Soc, 87, 19(19fi5l4.392-40l. , ' 

A '^COj biosynthesis was carried out, and the results of degradation of the aerial nicotine tabulated 
(Table 1 ). It bad been previously shown by the authois that C-2'and ,C-S', contain essentially 
equal amounts qf ‘'*C, The value found for C-3' in dlls experiment was lower by a factor of four 
than the value predlcted by the symmetrical intermediate hypothesis,. This was not due to a species 
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difffitence since the pathway of exogenous ornithine from to the pyrrolidine ring of nicotine could 
be shown to be the same for all Nicotlana species tested. The labelling pattern of the pyrrolidine 
ting formed from ^''CO^ exposure must be concluded to differ markedly from that produced by 
precursor feeding; the labelling pattern following short-term exposure to ^''COj must result 
predominantly from an unsymrnettlcal intermediate. 

4S4P) McKeimlS, H.. Jr., Wada, E., Bowman. E. R., Turnbull, L.B. DEMETHYLATION IN THE 
METABOLISM OF (~)-NICOTINE IN VIVO. Nature, Lond, 190 (1961) 910-11. 

Nicotine-methyl-was synthesized in high yield by methylating C-)-nornicQtine with fotraal- 
dehyde-“C in the presence of formic acid. Labelled nicotine was administered intrapetitoneally 
(0.2 mg/lOO g) to male albino rat (~250 g), the approximate radioactivity of the dose being 
24.8 X10* cpm. Expired CO^ was collected. A small but significant amount of ‘‘‘ C-activity 
was present as urea. The foct that previous workers did not obtain any indication that nicotine is 
degraded to COj may be attributed to a lower level of methyl-wc activity of the nicotine used 
by them. Since the radioactivity of randomly labelled nicotine- *'* C is excreted {Bennett et al. i 
Archs int. Pharmacedyn. M: 1954,221) to the extent of 94% in the urine of rats, the addition 
of ‘■'c determined as COj gives a total elimination which approaches 100%, The storage of 
nicotine or its metabolites after single doses occurs therefore only to an extremely limited extent. 

485(0 Owen, F, B., Jr., Larson, P. S, FATE OF NICOTINE IN THE ANIMAL BODY, VIII. OBSERVATIONS 
ON THE NUMBER AND CHEMICAL NATURE OF NICOTINE METABOLITES IN THE DOG AND THE, 
CAT. Archs int, Phatmacodyn, Thgr, 115 (1958) 402-7. 

From its absorption peak with CNBr and Rf values, 4-methylamino-4-(3-pyridyl)butyric acid is 
believed to be an end product of the metabolism of nicotine in the clog, although the amount 
excreted in this form is very small, Methylamine is probably not formed. At least three major 
and four minor peaks were found by paper chromatography. (CA 53i 19.59,15341) 

486 Self, L, S., Guthrie, F. E,, Hodgson, E. ADAPTATION OF TOBACCO HORNWORMS TO THE 
INGESTION OF NICOTINE, J. Insect Physiol . W, 6 (1964) 901-14. 

Biosynthetically produced nicotine, randomly labelled with “C, was used. Larvae were offered 
tomato leaves treated with labelled and non-labelled nicotine (500 pg/larva). Radiometric, 
chromatographic, and spectrophotometric data show excretion and egestion of intact nicotine to he 
an explanation for the adaptation of the tobacco hornworm, Protoparce sexta (Johan.), to tobacco. 
There was no evidence for the metabolism of nicotine to less toxic metabolites after topical, 
injected, or ingested doses. Although nicotine was absorbed into the blood of the hornworm, a 
toxic dose did not appear to accumulate at the site of action. 

487(0 Tso, T.C,, Jeffrey, R, N. BIOCHEMICAL STUDIES ON TOBACCO ALKALOIDS. L FATE OF 
LABELED TOBACCO ALKALOIDS SUPPLIED TO Nicotlana PLANTS. Archs Blochem. Blophys. M 
(1959) 46-56, 

Thelabelled alkaloids, nicotine, nornicotine, and anabasine, were supplied through the 
roots of N. rustica vat. brasllia in water culture. '®N and ‘‘'CHg doubly labelled nicotine was 
supplied similarly to N, glauca . to study the fate of these alkaloids in Nicotlana plants, A 
majority of the labelled alkaloid supplied was metabolized and the label appeared in other com¬ 
pounds. The major alkaloid found was characteristic of the experimental plant, and was equally 
labelled with in both tings as was tlie alkaloid supplied. Some of the '®N alkaloids supplied 
probably were converted to new alkaloids, by a route mote direct than through the general metabolic 
pool. The *®N;*‘'C ratio of the anabasine in N. glaiica was half that of the '®N, methyl-'*C- 
labelled nicotine, supplied. Thus the anabasine was not formed by mete rearrangement of the nicotine 
molecule. {CA53J 1959,11637g) 

488(^) Tso, T.C. . Jeffrey, R.N. , Sorokin, T.P, BIOCHEMICAL STUDIES ON TOBACCO ALKALOIDS., 

II. THE RELATIVE ABSORPTION AND ASSIMILATION OF C“‘ PROM C'^Oj GAS AND FROM 
NaHC ‘^03 SOLUTION, Atchs Blochem, Biopliys. 92 (1961) 241-7, 

Nicotlana plants were exposed in the presence of light to various amounts of ‘‘‘cOj for different 
lengths of time and under different experimental conditions. After 1 h of exposure, ‘‘C activity 
was found in sugars, organic acids, pigments, and amino acids, in order of decreasing activity. 


ii tile exposed plant was allowed to grow a few more days in the greenhouse, was incorporated 
gradually into the alkaloids. When NaH*''C 03 was supplied from solution to the roots of N. rustica, 
'"•c activity was also found in pigments, amino acids, organic acids, and sugarsi but almost no 
activity was found in alkaloids after exposure to 500 pCi of Fc within 9 d, When a similar plant 
was grown in Nali*'' CO 3 solution 124 h within 9 d and then in nutrient solution for 7 mote d before 
analysis, '■'C activity gradually appeared in alkaloids. The total recovery of n C supplied to the 
roots from NaH*'‘'C 03 was only 1,6-1,7.5%, whereas 7,5-13.1% of that supplied to the leaf as 
'■'COj, was recovered. (From CA 55:1961,1355a) 

489(“5 Tso, T. C, BIOCHEMICAL STUDIES ON TOBACCO ALKALOIDS, III, THE INCORPORATION OF 
rJ-' ANDN‘“ IN ALKALOID BIOSYNTHESIS. Archs Blochem. li i ophys. M (1961)248-52. 

Incorporation of and F'N by alkaloid biosynthesis into three species of Nicotlana: N. glauca , 
ii’ ‘‘F'l bl. rustica , in which anabasine, nornicotine, and nicotine, respectively, are 

the principal alkaloids, was studied. The source of was ''COj by photosynthesis or NaH*'’ COj 
in water solution, while '■'N was supplied in nutrient solution as K*®NOj, *'*C was incorporated 
into the alkaloids rather slowly. No .activity was found in the alkaloids from plants sampled 90 min 
after initial exposure to ’■'COj, As CO^-exposed plants grew, ''*C was incorporated into the 
alkaloids, but a gradual loss of total from the plant took place. NaHWCOs was a poorer 
source of ‘‘'C from the viewpoints of alkaloid biosynthesis and of total “C recovery than “cO 2 , 

The incorporation of ‘''N into alkaloids was selective. In N. glauca , anabasine had the highest 
*''N excess, In N, rustica, nicotine had the highestexcess. In glutlnosa, nornicotine 
had the highest '’’N excess when *®N was supplied starting from early stage of plant growth, 
while nicotine had the highest excess when was supplied only at a late stage of plant 
growth, Nicotine had the highest specific ^'*G activity of the alkaloids in the experimental plants, 
despite the fact that the principal alkaloids of these species are different, The relative incorporation 
of ‘■'C and ‘“n into alkaloids seems to Indicate that the ‘“C and “N of different alkaloids come 
from different pathways or precursors, (From Auth. summary) 

490 ( 2 ) ^ ^ biochemical studies on tobacco ALKALOIDS. IV. THE 

DYNAMIC STATE OF NICOTINE SUPPLIED TO N, rustica. Archs Blochem, Biophys, 92 (1961) 
253-8. ■ “ 

Nicotine doubly labelled with C and was supplied at intervals to Nicotiana rustica vat. brasilia 
by placing the roots in a nicotine solution. The plant was supplied with complete nutrient solutions 
between exposures. Of the original '“'C activity, 34.4% was recovered and the remainder was 
presumably lost by respiration. The *‘’c activity of the groups of compounds recovered from the 
plant decreased in the following order: alkaloids, free amino acids, pigments, furfural after 
hydrolysis, amino acids after hydrolysis, sugars after hydrolysis, free organic acids, free sugars, 
insoluble residue, and organic acids after hydrolysis. Of the original ‘5 n excess, 91,6% was 
recovered. The amount of excess found in the plant was greatest In the insoluble residue after 
hydrolysis followed by the amino acids after hydrolysis, free alkaloids, free amino acids, and 
pigments. Much of the nicotine appears to have entered^ the plant as such and soma remained 
unaltered, A larger proportion was metabolized, and the resulting C and N residues entered the 
general metabolism of the plant, and appeared in all classes of compounds separated. These 
results indicate that nicotine supplied as in this experiment takes active part in the metabolism 
of a Nicotlana plant. (CASS: 1961, W555g) 

491^2) Tso, T.C., Jeffrey, R. N. BIOCHEMICAL STUDIES ON TOBACCO ALKALOIDS. V. THE 

INCORPORATION OF IN ALKALOID BIOSYNTHESIS. , Archs Blochem, Blophys. 97 (1962) 4-8„ 

The incorporation of ’h in alkaloid biosynthesis was studied by growing Nicotlana rustica vat. 
brasilia plants In ttitiated water. The rate of *H incorporation was very fast in the first 2.5 It, 
after which it was much slower for the remainder of the 70 h experiment, The relative rate of in* 
corporation of ’H in different classes of organic compounds.was similar to that of ‘'*C from ‘‘‘COj, 
except that incorporation of into the alkaloids was much more rapid. activity was detected 
in tobacco alkaloids . 30 ,min after a 1 min exposure, whereas *'*C Incorporation into the alkaloids , 
was not detected in 30 min after a, 80 min exposure. The relative changes of the specific acti¬ 
vities of different alkaloids obtained from plants exposed for different lengths of time to ttitiated 
water can best be explained by considering nornicotine to be' a precursor of nicotine under the 
, experimental conditions., (CA 57:1962, 2800h) 


a 



492 Yang, K. S,. Ghohon, R.K,, W,'iller, G.R, STUDIES OF NICOTINE piOSYNTHESIS.’^ J. Am. 
clieni, Sac. H'l, 18 (lOM) 41B4-8. 

Quinolinic acid was found to be an efficient precursor of nicotine in whole tobacco plants 
(Nicotiana tabacum 1.), A nictliad for the stepwise degradation of the pyridine ting of nicotine 
iTdescribcd wliicli involves the oxidation of nicotine to nicotinic acid, the biological conversion 
of nicotinic acid to riciiilne, arid the chemical degradation of riciniiic. Using this degradation 
method it could be sliowii that glycerol is incorporated without raridonilzatioii into carbons 4, 5, 
and ti of the pyridine ting of nicotine. This degradation raeiliod was also used to confirm the 
mechanism of fusion of tire pyridine ring of nicotinic acid with the pyrrolidine ring during nicotine 
biosynthesis, previously proposed by Dawson, ct al, (J. Am, chem. Soc, S2:19S0,2829-33,11/690) 
The following labelled siibSMtices were used in syntheses of nicotine! quinolinic acid-2,,3,1,8-“C, 
nicotinic acld-2,;i,7-‘^C, glycerol-and glycerol'2''^C, and quinolinic acid-*H. 


A preliminary report of a portion of this work has been presented: see Gholson, R, K., 
Chandler, l.L.R., Yang, K,S, .and Waller, G.R. inFediiFroc, FednAm, Sees exp, Biol. 23: 
1064, 328. 


,9ee also: 

26!) Adaptation of insects to tobacco, (Self, 1-. S,, 1065) 


8. Rotenoids 

493 Fukaml, J., Gaslda, I.E. METABOLISM OF ilOTENONE-Ba-cW BY RAT LIVER ENZYMES. 

Bull, ent, Soc. Am. 11, 3 (1965) 156. Abstr.40. Presented at the "Annual Meeting of the 
Entomological Society of America, New Orleans, 29 Nov. ■ 2 Dec, 1865". 

Four ma|or and five minor ether-extractable rotenone-6a-*''C metabolites ate foimed by the 
mlcrosome-NADPHj system, Addition of the liver soluble fraction yields metabolites extractable 
with butanol but not ether, Rotenolone!_ may be the initial product in one metabolic pathway. 
Dehydroratenonc-6a- ‘''G yields completely different metabolites than those derived from 
rotenone-8a-'‘’C, (Abilr.) 

494 Nlshieawa, Y., Gaslda, J, E, SYNTHESIS OF RDTENONE-Ba-*'' C ON A SEMIMICRO SCALE. 

J. agrlc. Fd Chem, 13. 6 (1965) 582-24, 

Reaction of a 2 mM of methyl bromoacetatc-l” ^''c with 3 raM of derrltol produced 6a, 12a- 
dehydrorotenone-Ba*”C in approximately .SOfo yield. Sodium boron hydride reduction gave 
the 12-hydroxy-6a-*<C Intermediate and subsequent Oppenauer oxidation produced totenone-Ga-MC, 
Yields for conversion of non-radloactlve fia, 12a-dchydrorotenone to rotenone were ll-2b1o but, 
with radioactive material of 2,30 mC!/mM, the yield was only 7,Other oxidation procedures 
for the teduction product of Oa, T/a-dehydroroteiione are considered, as are possible explanations 
for the lower yield with the radioactive material. (Auth.) 


9. Chemosterilanta 

406 Chamberlatn, W.p,, Hamllion, £. w. ABSORPTION, EXCRETION, AND METABOLISM OF 

« F-LABELED METEPA BY SCREW-WORM AND STABLE FLIES. J. ecoil. Ent , 57, 6 (1964) 800-3. 

The rate of absorption, excretion, and metabolism of “p-labellcd nietepa (specific activity 
12 814 cpm/pg) by the setew-wotm lly, Coclilloiriyla homltitvorax (Coquetel), and the stable fiy, 
Stonwxys calcltrans (L,), explain to a considerable extent the difference noted between the dosages 
tequlred to sterlllise these two species. On the basis of data obtained 6 h after treatment, the 
sctew-worm fly absorbed only half as much fadloUbelled material in proportion to Its slue as the 
stable fiy, Excretion by tlie icrew-wocm fly was twice that of the stable fly, and metabolism by 
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the stable fly was about twice as fast as for the screw-worm fly. The principal metabolite was 
phosphoric add, and it occurred in greater quantity in the screw-worm fly than in the stable fly, 
(Essentially autli.) 

496 Chang, Shen Chin, METABOLISM OF C“ LABEl.ED TEPA BY HOUSE FLIES. Bull, ent, Soc. 

Ant U_, 3 (106,S) 156. Abstr. 41. Presented at the "Annual Meeting of the Entomological 
Society of America, New Orleans, 29 Nov. -2 Dec, 1966". 

Tepa-*'* C (miiformly labelled) with a specific activity of 12 mCi/mM was used in the metabolic 
study. The results from tire radiometric, colorimetric and biological study will be discussed, (Abstr,) 

497(‘' Craig. A. W., Jackson, li. THE METABOLISM OF ^P-LABELLED TRIETHYLENEPHOSPHORAMIDE 
IN RELATION TO ITS ANTI-TUMOUR ACTIVITY, Br, J, Pliarmac. Cliemother . W, 3 (1955) 321-5, 

Triethylenephosphoramide (TEPA) containing ^zp was prepared (CA44,5805i) chromatographically 
pure. No specific localization of ®P in rat tissues occurred after doses which effectively inhibited 
Walker carcinosarcoma and Jensen sarcoma. In turnout tissue the activity was distributed between 
the CljCCOjjH-soluble material (32^'^), lipldes (23’/«), nucleic acids (25'y»), and proteins (2% 

Of the injected dose SO^ii was excreted In the urine In 24 h, the majority as TEPA. The only de¬ 
tected metabolite was inorganic F, Cytotoxic activity of TEPA may be due to interference by a 
small proportion of the dose administered with a highly susceptible cellular mechanism. (CA 59: 1956, 
2067g) 

498 Dame, D. A., Schmidt, C. H, UPTAKE OF METEPA AND ITS EFFECT ON TWO SPECIES OF 
MOSQUITOES (Anopheles quadtlmaculatus , Aedcs aegypti ) AND HOUSE FLIES (Musca domestica ). 

J, ccon. Ent. 57, 1 (1964) 77-81, 

“ P-labelled riietepa was rapidly absorbed from glass surfaces by both mosquitoes (^. quadrimaculatus 
Say and A. aegypti (L.)) and house flies (M. domestica L.). House flies and quadrimaculatus 
absorbed approximately 7 pg per insect during a 4 h exposute on surfaces treated at 10 mg/ft^ 

.whereas aegypti picked up 2,3 pg, This uptake resulted in a severe reduction of mating ability 
in mosquitoes, coupled with sterility In house fly and aegypti males, Metepa was found 
to be quite volatile on glass surfaces and highly sorptive on masonite. Under similar conditions 
quadrimaculatus absorbed 27 mpg from masonite treated at 100 mg/ft® and 7600 mpg from glass 
treated at 10 mg/ft^ After 3 d of feeding on treated food, the amounts of the ohemosteiilant 
absorbed, expressed in pg-equivalents of *P metepa, were 3,0, 3,7, 1.7 in quadrimaculatus , 
house flies, and aegypti , respectively, These dosages caused sterility in all species without 
reducing male vigor. Exposure of mosquito larvae from the 3rd tnstar through pupation In water 
treated at 10 ppm resulted In low metepa uptake and very little Induced sterility, The distribution 
of metepa in the Insects was rapid and apparently non-selective, Excretion was rapid In insects 
exposed to residual deposits of 10 mg/ftl Insects exposed to treated larval medium and food 
retained a high percentage of their original radioactivity over prolonged periods*, this activity un¬ 
doubtedly represented detoxified metepa. however. (Auth.) 

* 

499 Painter, R. R,, Kilgore, W. W. CHEMOSTERILANT EFFECT OF 5-PLUOROOROTlC ACID ON 
HOUSE FLIES, j, econ, Ent. 58. 5(1965) 888-91, 

Wlicn fed to adult house flies, Musca domestica !.,, at a level of 1. Vfo for 48 h after emergence, 
5-fluoroototlc acld was found to be a permanent stetllant, eliminating ovlposltlon. Although 
ovlposltion was greatly reduced at lower concentrations, a significant percentage of the eggs 
hatched and normal-appearing second generation files wore reared. Five-fluorootofic acld-S- ^C 
was Incorporated Into the ovaries for 48 h after removal of the chemical from the diet. But the 
testes did not at any time contain a significant quantity of the labelled 5-fluoroorotic add. (Auth.) , 

500 Parish, J, C., Arthur, B. W. MAMMALIAN AND INSECT METABOLISM OF THE CHEMOSTERILANT , 
THlOTEPA. I, econ, Ent, 58, 5 (1965) 976-9, 

Thlotepa, tris (l“8zlrldlnyl) phosphine sulphide, was synthesized with a “zpTabel and its membollc 
fate was studied In white rats .and four species of Insects, Thlotepa was administered topically 
at 100 ing/kg to the German cockroach, Blattella germanioa (L); house fly, Musca domestica L.*, 
stable fly, Stomoxys calcltrans (Lr); and boll weevil, Anthanomusgtandis Boheman, and orally 
to white rats at 10 mg/Rg or detmally at 26 tng/kg. The amount of thlotepa absorbed at 0, 1,4, 
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and 24 h after treatment by different species of insects was determined. Maximum absorption 
had occurred by 4 h after treatment for all insects except the boll weevil. Tepa, the oxygen 
analogue of thiotepa, was the only chloroform-soluble metabolite of thiotepa recovered from 
insects. In German cockroaches, house flies, and stable flies the amount of thiotepa decreased 
with time after treatment; the opposite was true for boll weevils. During the 5-d experimental 
period, 24.3fo of the administered thiotepa was eliminated in the urine of orally treated rats 
and 27. i°lo was eliminated in the urine of dermally treated rats. The orally and dermally treated 
rats eliminated 17.2 and 34.in the faeces, respectively. From 54-91'y» of the P-materials 
eliminated in the urine and faeces of rats were hydrolytic products. Chloroform-soluble ^^P- 
materials recovered from the urine were 90?<i tepa from orally treated tats and about iHPjo tepa 
from dermally treated rats, Tepa was also the predominant product recovered in the chloroform 
extracts of faeces from orally ot dermally treated rats. Three water-soluble products were isolated 
from the urine of rats, but were not identified, The liver and kidney contained higher concentrations 
of radioactive materials than fat, leg muscle, brain, reproductive organs, or blood, (Aiith.) 

See also; 

156 Incorporation of glycine-2-14 Into untreated and chemosterilant treated house flies. 

(Painter, R.R., Kilgore, W.W., 1965) 


10. Synergists 

501 Kuwatsuka, S.,' Casida, J, E. SYNTHESIS OF METHYLENE-c‘'‘ -DIOXYPHENYI. COMPOUNDS; 
RADIOACTIVE SAFROLE, DIHYDROSAFEOLE, MYRISTICIN, PIPERONYL BUTOXlDE, AND 
DIASTEREOISOMERS OF SULFOXIDE. J, agrlc, Fd Chem, 13, 6 (1965) 528-33. 

Methylene-“C Iodide, prepared by reduction of iodoform-*''C was made to react with the 
appropriate catechol to yield the following methylene-*'*C-dioxyphenyl compounds with a 
specific activity of 1,0 mCi/mMi saftole, dlhydrosafrole, myiisticin, sulphoxide synergist 
{l,2-methylenedloxy-4-[2-(octylsulphinyl)piopyUbenzene}, and piperonyl butoxide{ -[2"(2- 
butoxyethoxy)ethoxy]-4,6-methylenedioxy-2-ptDpyltoluene}. Yields from iodoform- **C were 
31 to on a 0.6- to 0,8-mM scale except with piperonyl butoxide, where the yield appeared 
to be related to the specific activity of the methylene-*'' C iodide used. The octylthlo, octyl- 
sulphinyl, and octylsulphonyl analogues of sulphoxide synergist, substituted on the 1-, 2-, or 
3-position of the propyl group, were prepared in non-radioactive form for comparative purposes, 
Sulphoxide synergist and the 1-octylsulphinyl analogue were resolved by chromatography into the 
enantiomotphs of tlia diastereolsomets about the sulphoxide grouping and the asymmetric carbon 
of the propyl grouping. The potency as synergists for the insecticidal activity of carbaryl 
(1-naphthyl methyloarbamate) and pyrethrum with houseflies (Musca domesiica L.) was compared 
for all the non-radioactlve methylenedioxyplienyl compounds prepared. (Auth.) 

502 Pereira, J.F., Yamaguchi, S. ADSORPTION AND TRANSLOCATION OF ARSENATE ARSENIC 
BY COFFEE PLANTS. Turrlalba U, 2 (1964) 91-93, (In Spanish, with English summary) 

Coffee plants ( Coffea arabica L.) were treated with ammonium arsenate ( ^^Ks) and arsenic meta¬ 
bolism studied autoradiographioally, No translocation occurred except in young leaves', marked 
absorption was observed in roots and in leaves. 

503 Young, S, Y., Berger, R. S. THE METABOLISM OF S® LABELED BAYER 9017. Bull, ent, Soc, 
to, 11, 3 (1965) 157, Abstr, 44. Presented at the "Annual Meeting of the Entomological Society 
of America, New Orleans, 29 Nov. - 2 Dec. 1965", 

The metabolism of ^*S-labelled Bayer 9017, an experimental animal systemic, was studied in 
dairy calves, One calf was treated orally and another dermally, then held for 24 h. Blood, 
urine, and faecal samples were taken, The animals ware then sacrificed, tissue samples taken 
and Bayer 9017 and metabolites were determined. (Abstr.) 
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See also; 


263 Adaptiuii of insects to tobacco. (Self, i S 1965) 

Rttm, to Iht nittlianta. (Oiiog, S .C,, Ktotni, C.W.. 1)84) ^ ' 


11. Eepellents 

SfiB 

402 Carbamate Insecticides: synergism by organothlocyanates. (El-Sebay. A.H etal 19641 

1046 Procedure for bioassaying mosquito repellents in laboratory animals. (Lai, li et al.. wL) 















A, CELLULAR AND GENETIC EFFECTS 


1. General Articles, Surveys. Books, Progre.s.s Reports 
(Several Topics) 

.)04 Atomic Imergy of Caii,ida Ltd,. Chalk River (Ontario). ACTIVITIES OF AECL IN THF FIt'I D.S 
OFBIOLOGT. HEALTIIPHYSIC,S AND MEDICINE, AECI.2107. Nov. 19d4, 34p. 

Activities in the fields of biology, health physics, and medicine ate siiimnarized. Hesiilts arc also 
reported from studies on the effects of y-dose rate on the number of radio-induced mutation,s in 
the small wasp MifaniTO: the detection of electrical potentials in cocktoacli eyes following 
stimulation by x-radiatioii! and the effects of x-radiation on iiietabalisin in tlie giant mitcioliondria 

involved in energy supply to wing muscles of the house fly, 

505 National Inst, of Radiological Sciences, Cliiba (Japan), fJlOLOGICAl. .STUDIES. n,50-5linf 
"Annual Report, 1903", NlRS-3, Dec, 1364,‘)3p. » ■ 

Genetic research included work on tlie effects of chronic irradiation on sex-liiiked lethal mutation 
freciuencies in DrjsoiMa j comparison of frequency patterns between wliole-body and fractional 
mutations; modification of x-ray induced visible mutation frequencies by chromosoriie structure: 
ef ects^ of mtrogeii on mutation rates in x-irradiated germ cells; effects of penicillin feediiw on 
teduction of radiolnduccd mutation rates; effects of temperature and genetic background oinlie 
pre-adult viability of lethal heterozygotes; and genetic effects of x-rays on the quantitative 
characters in a heterozygous population. 

SOGW Kitziniller, J.B, MOSQUITO CYTOGENETIC,S, A Review of the Literature, 1953-62 
Bulj. Wld Hlth Org , 3 (1963) 345-55. 

Available information is still superficial and limited to a few mosquito species, The author 
reviews and summarizes research in the field. Sexual differences in the salivary X-chromnsomes 
have been reported for several species of Anopheles . Chromosomal polymorphism is common in 
some anophellnes, but rare in others. Chromosomal mutation has been Induced by means of 
x-rays. In his conclusion the author stresses that prospects are especially good for evolutioiiaiv 

and genetic studies involving chromosomal polymorphism. 

507 Kondo, S. VARIATION IN MUTAGENICITY AND RADIATION RB.S1STANCE WITH GENOME 

COMPLEXITY AND EVOLUTION. Idengaku Zasshi (Jap, J. Genet.) 39, 2-3 (1964) 176-93, 

^ter summarizing the mutagenic studies on higher and lower organisms carried out by the group 
the author discusses the RBE for mutations, comparing it with the IIBE for somatic damage, The 
appatem RBE for mutagenicity reflects not only the efficiency of premutation induction, but also the 

depression of repair meclianlsms. It is concluded that mutagenic factors ate also Involved 

differing with genome complexity. The increase in resistance to radiation-induced DMA damage 

with genome complexity is more noticeable with u.v., than wilh “Poix-tays., Basedon the 
evolutionary point of view, a repait-toleraiice model is proposed for mutagenesis to accomit for 

the dl ferentlal factors in mutagenesis, which renect differences in the mechanisms of repairiiiit 
and tolerating premutational DNA damages among different organisms, , Work on Drosophila and 
silkworm is cited., —- 

yrrilnni “^THEMATICAL MODELS OF MUTATION AND SELECTION IN , 

MULflLOCUS SYSTEM. Annual Progress Report, September 1, 1963-August31, 1964. TID-20714 
Rochester, N. Y. Univ. 15 June 1964, 9p. zuasi, , 

Progress Is reported In genetic studies In Dtosoplilla populations, A computer programme was 

developed for use in sttidles on the influence of Unkage on changes in gene and gamete frequency 

In a hypothetical population of ^gsopiilla consisting of 500 males and 300 females, each wltli ' 
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30 loci, mating at rantlorn with discrete generations. are also incliuleiJ ftoiii studies on 
S-lociis models, tlic effects of isolation by distance on populations of finite size, studies on auto- 
incompatibility, selection of polygenic cliaractcB, selection of comjxrneiits of fitness, and the 
intrinsic rates of increase in Drosophila populations. (N.SAKijliiM, «!/018) 

, 509 ( 2 ) National Inst, of Genetics, Misima (Japan). RADIATION GENETICS IN ANIMALS, p, 93-110 of 
"Annual Report of the National Institute of Genetics, No. W, 1903", NP-MD.TT, 1964, 

Results are included from studies on radiolnduced inutatimts in Drosophilti melaiiogaster and 
silkworms. 


,510 


Rico, M. GENETIC BASIS OF RE.SISTANCE TO RADIATION, 
U, 50(1964) 97-101, (In Spanish, with English summary) 

Work on Drosophila melanogaster is discussed, 



511 RochesterUniv., N. Y. Atomic Energy Project, RADIATION EFFECT,S - GENERAL p. 1-54 of 
"Uiiivensiiy of Rochester, Atomic Energy Project. Brief Description of Most of the Research 
Programs Completed during 1964". UR-G68. 1 Jan. 1963, I'lSp. 

Some mention is made of the effects of x-irradiation on Prosopliila speniiatozoa. 


2. Nuclear and Cytoplasmic Biochemistry, Physiology, and 
Ultrastructure 

512 Bartlett, A,C., Bell, AE GENE NUMBER, EFFECT, AND MUTATION RATE FOR BODY WHGUT 
IN Tribolium castaneum . TID-20082, Purdue Univ,, Lafayette, Ind, nd, 7p. 

x-radiation was used in a study of selection, Body weight in T. castaneum was estimated to be 
controlled by 607 pairs of genes. Eaolt gene locus was estimated to have an average phenotypic 
effect of 0.0046 mg. The radiation-induced mutation rate of these quantitative genes was of the 
magnitude of 10"''and 10"® mutations/R/gene locus. (Ftoin auth.) 

513 Buohholtz, Ch. ELECTRON MICROSCOPIC FINDINGS IN THE IRRADIATED SOPRAESOPHAGEAL 
GANGLION OF ODONATA LARVAE ( Caloptetyx splendens Haar). Z. Zellforscli . {1964) 1-24, 

(In German) 

Four types of neurons were observed in the supraesophageal ganglia of Odoiiata larvae x-irradiated 
with 100 000 R during the Y and I developmental stages. These were globular perikaryon, large 
perikaryon with large round nuclei, large cytoplasm-rich perikaryon with nuclei, and perikaryon 
with neurosecretory activity. Changes in all except tlie second type induced by irradiation included 
increased volume of neuroplasm and reduced size of nuclei, Tlie nucleolus was visible in the 
karyoplasm of the large round nuclei. High concentrations of clirotuiitin were visible in all four 
types of perikarya after itradiatlon, Differences between the perikarya wete shown in the endo- 
plasmatic reticulum containing ribosomes, the dictyosomes, and tlie niitoclioiidfia. Very dark 
granules that suggested ribosomes concentrations were observed particularly In the perikarya with 
large round nuclei. The secretoiy vacuoles of the neurosecretory pcrikary .1 were reduced and 
clumped together because of loss of their membranes, Studies with the light uiicroscope indicated 
increases in cell volume and nuclear swelling after irradiation witli 40 000 to SO 000 11, Usually 
tfiese changes were reversible, but after 50000 to 150000 R there were irreversible changes. Thae 
included localization and accumulation of tigroid material, with appearance of ehtoraatin in the 
nucleus that shifted tlie nucleolus to tlie nuclear edge. Following this the tiucleu,s shifted to the 
periphery of tlie cytoplasm, while the tigroid substance separated into five particles and flimlly 
disappeared. During this phase tlicre was partial vacuolization of the cytoplasm. Complete 
necrosis was indicated by appearance of completely pyknotic residual bodia, (NBA 19il90S,43849) 

514 Alexander, M,L, McKinley, K. CYTOWGICAL DAMAGE ALRIJCIATED WITH GENETIC 
MUTATIONS IN Drosophila WITH BETATRON TREATMIOT. liadiat. Res . 1 (1964) 186. Abstr. i 

Treatment of premeiotic spermatogonia of Diosopliila with 22 MeV heiatron x-rays resulted in 
liigher percentages of dominant lethals than 2S0 kVp therapy x-rays altliough the latter produced : 
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more domin.int lethals in postineiotic cells. Disproportionate amounts of chromosome breakage 
with the two radiation,s were tested for correlation witli tlie pos,sible elirihiintioii of injured cells by 
cellular degeneivitioii. With therapy x-ray greater numbers of cells m,iy degenerate at iiieiotic 
divisions ami fewer genetic dominant lethals be recovered in postrneiotic st,iges than wirti bet.itroii. 
Genetic and cytological damage were tested witii betatron for comparison to previous therapy x-ray 
tests. Mature sperm of D, melaiiogaster were treated witli 3000 rad of betatron x-ray.s and genetic 
mutations cliecked at eight specilic gene loci, m h th« pP m sr in the third clitomosome, 
.Sixtyone mutations were observed in 50242 individuals to give an average mutation r.ate of 
5.00 X10 per rad/locns. Fifty-one of the induced mutations wete tested for viability and 19 were 
homozygous viable and 02 letlial. In tlie cytological analyses, tliere liave been no cliromo,some 
aberrations observed among viable mutations; among letlials, eight stiowed no chromosome 
aberrations, eleven contained deletions and one an inversion. Comparisons to results for tlierapy 
x-ray sliow tlint tlie mutation rates are similar. The proportion of viable and recessive letiial 
mutations is similar, but there appears to he an almost complete absence of translocations and. 
inversions, Hie data indicate that chtorriosome breakage occurs etiually frequently with both 
radiations but tliat the recovered breakage has a different distribution, (Abstr,) 


515 


Hess, 0, THE EFFECT OF x-RAY.S ON THE FUNCTIONAL STRUCTURE,S OF THE Y CHROMO,SOME 
IN .SPERMATOCYTES OF Prosopliila liydei . J. Cell Diol . 1. Pt, 1 of 2 (1965) lfllj-73. 

At least five sites of tlie Y-diroraosome of D. liydei form loops of specific morpiiology wliich 
seem to OMur in correlation witli a plwse of activation of certain genes in spermatocyte nuclei, 
x-irradiation ill doses of as low as 1000 R causes cliaracteristie moiphological alterations of the 
loops. Examly the same alterations liave been observed earlier after treatment wltii actinomycin. 

The alterations are reversible. As expected, and unlike actiiiornycin, x-irnidintion causes also 
some Irreversible damage; i. e, complete or partial .suppression of loop regeneration, as well as 
breaks within tlie loops. The results are not inooiisistcnt witli tlie suggestion tliat in Drosophila 
spemiatocytes the DNA-dirccted syritiiesis of RNA can be reversibly inhibited by x-irradiation, (Audi.) 


516 Hildteih, P, E, FERTILIZATION IN Drosophila . H. TIME OF INACTIVATION OF GENE EFFECT, 
p. 133-44 of "Biology and Medicine Semiamiual Report, .Spring 1965". UCRL"1024(i, California 
Univ,, Berkeley. Donner Lab, and California Univ,, Berkeley, Donner P.ivilion, nd, 190p. 

For abstract, see 517. 


517 Hildreth, F, E. FERTILIZATION IN Drosophila . II. TIME OF INACTIVATION OF GENE EITECT. 
Proc, iiatn. Acad. Sci. U, S, A. 54 (19651 736-41, 

Previous experimenters found an Inactivation effect of a suppressor gene in D. melanogaster when 
eggs in early stages after fertilization were irradiated. A repetition of tliese experiments with 
presently available stocks did not confirm the original findings. The data do not support the view 
that the gene action of ^-et is determined very early, or the alternative view that a substance 
upon wliich the gene Su-eracts is, inactivated by x-rays after fertilization of tire egg but before 
cleavage divisions have begun. (Autli.) 


518(z) Ito, T., Tanaka, M. EFFECTS OF.yliyiADIATION ON THE ACTIVITIES OF DIGISTIVE ENZ YMILS 
OF THE SILK WORM. Nippon .Saiishigaku Zassiii (J. seric. ScL , Tokyo) 32 (1963) 330-37. 

(In Japanese) , 

Wlien newly moulted rith-iiistar larvae of Borobyx rnori were irradiated with ^°Co vravs at dosages 
of 60 or 60 kR, invertase, S-gluco.sidase, and ttehalase of the raidgut as well as amylase and 
proteinase of the digestive juice were inhibited, The radiosensltlvlty varied according to the . 
enzyme. With MojCO-dried midgut and lyopliilized digestive juice, the rate of inhibition was , 

highly related not only to the dosage of y-rays but also to the concentration of enzyme. 

(CA 63:1965,46S4e) 

SlB^ LezzI, M. DAS VERHALTEN DE.S PUFFMU.STERS PER SPEICIIELDllUSEN-CHROMOSOMEN VON 
Chironomus UNDER DEM EINFUJ.S.S VON Drosopliila -EIIWHALT, (Behaviour of the puff pattem 
of the salivary-gland chromosomes in Cliiroiiomus under the influence of Drosophila egg con ten rs), 
Dlploraarbelt. .EldgendssUclie Teclmische Hoclischiile, Ziirlcli (Switzerland), 1961, 30p, (In Geroian) 
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The bcliaviour of the puff piitletn of C. tliuiniiii was exaniined under various coiulitioiis witli special 
reference to both ends of tlie third and the right end of the seeoiul chroniosoiue. In iiotiiuil 
development, four stages with characteristic puff pattern can be ilistingnislieil; young larvae 
(beginning of 4tli larval instar), older larvae (during the 4ih iiistar), pre-pnpae, and "ted" pupae 
(immediately after pupal moulting), Rejuvenation of the puff pattern occurred under several 
conditions: in explants of glands in haeinolymph or Ringer solutioii, and in larvae ligated in the 
regions of the glands. Rejuvenation was also brouglit about Ity x-rays when it proceeded in the 
partial absence of cytoplasm. In these experiments, larvae were exposed to 2000 R (at 1000 R/niiii) 
in the region of the gland. Rejuvenation fiirtlier occurred on traasplantation of salivary gland nuclei 
with a cytoplasmic sheath to Drosophila egg. The addition of pupal haeiiiolympii to gland explain 
results in puff formation of the pupal stage; It cannot .stop rejuveuation, The pluaiomeiioii of 
rejuvenation of the puff pattern is discussed with reference in energy supplies, Di'o.sophila egg has 
proved a favourable medium for culturing nuclei. 

520 McGrath, R. A., Leach, W, M,, Carlson, J. G, CELL .STAGES HIHACTflRY TO THYMIDINE 
INCORPORATION INDUCED BY X-RAYS, Expl Cell Res . 37, 1 (lSC,h) 3!)-44. 

Embryos of the grasshopper Chortopliaga vitidifasdatii (De Geer) were used. Autoradiographic 
studies of hanging-drop preparations showed that grasshopper nenrohlasts, trapped in mid-mitotic 
stages by colchicine and then exposed to x-ray,s (04 R - vriOtili R) did not incorporate •*H-thymidine 
or its derivatives into DNA, The intracellular pool of tliyiiiidliie durivatives is not delectably 
changed by exposure to x-rays, The data .show a correlation between radiation-induced incorporation 
of ‘'H-thymldine derivatives and cell stage at the time of irradiation. It is suggested that the 
synthesis-like condition, during which x-ray-induced incorporation of DNA precursors can occur, 
degenerates gradually after cells stop normal synthesis of DNA, 

521 Oak Ridge National Lib., Teiin, RADIATION IMMLINOIXIGY, p. U2-B of "Biology Division 
Semiannual Progress Report for the Period Ending Febmary 15, lOGfi", OliNL-37GH. May lSf!,5, 205p, 

Progress is reported on a number of studies including work on the iirimimology of grasshopper 
neuroblasts. 

522(*) Pavan, C., Basile, R. EFFECTS OF RADIATION ON THE .SYNTHESIS OF NUCLEIC ACIDS IN 
POLYTENE CHROMOSOMES. Natn. Cancer Inst. Monogr. 14 (101>3) 1!I9-2Q4. 

Experiments were done using larvae of Rhynchosclara angelae (Diptera, Sciatidae) to study the 
effect of ionizing radiation on the syntliesis of deoxyribonucleic acid (DNA). Different groups 
of larvae were exposed to 1250, 2500, 10000, and 20000 R from a source ofytays, and the effect 
of radiation on these chromosomes was analysed, Autoradiography and ^I-thymidine were used as 
radioactive precursor to DNA. In cells of the salivary gland of R. angelae tlie radiation (even the 
20 000 R dose) seemed to stimulate the synthesis of DNA, as shown by the many cells incotpotating 
*H-thymidIne and also by the higher intensity of incorporation in cliromosonies that received 
radiation as compared to noii-imdiated controls. (N.SA19!l9firi,SBil3) 

523 Deleted 

524 Yanders, A. F, BASIC FERTILIZATION PHENOMENA AND GAMETIC LETHALITY IN Ptosopliila . 
p, 130 of "Research and Development ill Progress. Biology and Medicine, No, 3". Abstr. 

TID-4203, Division of Technical Inforaiatloii Extension, (AEC), Oak Ridge, Term, Apr. lOM, 29()p, 

Sec also; 

527 Tlie effect of x-irradlatioii on spermatogenesis in Drosopliila inelanogaster M eigen. 

(Abto, A., 1964) 

590 A study of gene and chromosome changes induced by loiilzltig radiations in Drosophila 
nielaiiogastor . (Godfrey, R, K., 11)04) 

073 Evaluation of repair processes in x-irradiated flour beetles by iiie,iii,s of tlie split-dose 
technique, (Ducoff, liS,, liosma, G,C., 19(4) 

754 Phase cinematography studies on the effects of radiation and of some cliemlcals on cells 
and chromosomes. (Nakanislil, Y. IL, Makiriri, 3., 1904) 
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793 
801 
838 


The effects of ionizing radiation on the sarcosomes of housefly flight mu,sole. 

(Carney, G.C., 1905) 

Swelling and shrinkage properties of housefly satcosoines after in vivo exposure to x-rays, 


(Carney, G.C, 1965) 

Cytological effects of radiation on testes of the screw-worm fly, 



(Riemann, J.G.. 1964) 


Irradiation effects on spennatogeiie.sis in the gipsy moth, Portlietria dispar (I.). 


(Rule, E D. et aL, 1905) 


3. Meiotic and Mitotic Sen,sitivity 

525 Abeleva, E. A, ANALYSIS OF THE CAUSE OF THE ANOM ALDUS DEPENDENCE OF THE MUTATION 
FREQUENCY IN D rosophila SPERMATIDS ON THE IONIZING RADIATION DOSE, RadiobiolORiya 4 
(1964) 569-74. (In Russian) - 

Previous studies on the anomalous dependence of mutations on the radiation do.se did not clarify the 
reason for the reduced efficiency of high-level doses. This problem was further investigated by 
assuming a differential radiation sensitivity of the cells at variou.s stages of the .spemiatogeiie, 5 is: the 
mutation and fertility curves of Drosophila maks were eompared after exposure to 1 and 3 kR of 
y-radiation. It was found that the dose of 1 Id! does not cause deviation from the expected linear 
oortelation but the relative biological efficiency of the higher dose was considerably reduced. 
Experiments with crossing-over, carried out with the Yellow Miller strain of D, inelanogaster , 
revealed diat up to the 8tli d after irradiation the male gametes produced a liaploid chromosome 
set, thus indicating that the spemiatogcnesis occurred from the4th-7th day after irradiation, On the 
8 th day meiotic division takes place i the 9tli day is probably the period of growth of the later sperma¬ 
togonia before the start of the mdosis. The mutability of the mature sperm, 1-3 d after irradiation, 
and of the growing spermatogonia at 1 kl! were identicaL The distribution of the mutability at the 
two dose levels agreed with the corresponding fertility curves. The data support the previously 
expressed assumption that the reduced relative biological efficiency of the high doses and the shift 
in the mutability of the spermatids are due to the death of the most genetically sensitive cells. 
{NSA18:1964,41183) ^ 

526 Abtahamson, S., Friedman, L D, x-RAY INDUCED MUTATIONS IN .SPEIMATOGONIAL CEI.LS OF 
Mopliila AND THHR DOSE-FREQUENCY RELATIONSHIP. Genetics 49 (19M-) 3,57-61, 

Spetmatogonlal x-ray induced mutation rates were determined in adult Drosophila males. The 
mutation frequency was found to be proportional to dose for doses of 3000-12000 IL (Autli. stminiary) 

527 Abro, L ^ THE EFFECT OF x-IRRADIATION ON .SPERMATOGENESIS IN Drosophila melaiionaster 
Meigen, Arbok Univ. Bergen, Matematlsk-naturviteiiskapelig serie 10 (1904) 1-121 

The time of puparium fomiation in D. melanogaster is prolonged when 3r(l'instar larvae ate exposed 
to x-rays, The prolongation Increases with increasing doses. Development of testis and 
spemiatogenesis seem to proceed independently of tlie changes that accompany the metamorphosis. 
Secondary spetmatogonia about to differentiate into spermatocytes are most sensitive to x-rays, 
followed by spennatocytes initiating the meiotic divisions. Low doses sometimes produce blzatte 
alterations, in cell morphology. Supetnumery oiganelles occur frequently. (Auth.) 

528 Alexander, M, L, Bergeiidahl, J. DO.SE RATE EFFECTS IN THE DEVELOPING GERM CELLS OF 
MALE Drosophila . Genetics 49 (1964) 1-16. 

The developing germ celLs of D, melanogaster were treated with fast and fraccloiiated doses of 
x-rays in 4 atm of At or in 3 atm of At + 2 atm Oj. An enhancement in biological damage was 
noted in all post-meiotlc sperm and spermatid cells in tests when Oj was present In combination 
with Ar, The rate at which radiation was administered did not affect mature sperm cells, Enhanced 
translocations and sex-linked recessive kthals were obtained for spemiatids in Ar by giving the total 
radiation ,dose in two fractions AO min apart. Wiien02 was present with the Ar, similar values were 
obtained with a, fast, continuous dose and with fractionated doses. Another type of dose rate effect 
was observed when spctmiitogoiii.i were treated. Tiie dominant letlial percentages were liigliet when 

were fractionated in both Ar and in Ar+Oj tests. (Essentially autli, summary) 

■ 'HI 







529 Bateman, A. J., Chandley, A- C, EFFECTS OF X-RAYS ON FEMAIE GERM CELLS OF 
Drosophila melanojjaster. Mutation Res . 2, 6 (1965) 506-22. 

Distal segments of the X-chromosome show reduced recotnbiiiation after x-ray.s. rhi.s reduction is 
confined to eggs laid 6 d and more after irradiation and persists at least until the 14th day. It is 
roughly proportional to dose over the range 1 ktad-8 krad. Proximal segments of die X(between f 
and the centtomete) show increased recombination after x-rays. The increase is fiist evident in 
eggs laid 4 d after irradiation and persists at least until the 11th day. The niaxiinuin effect follows 
4 krad. Intermediate segments show increased recombination at doses up to 4 krad and reduced 
recombination at higher doses. It is concluded tliat the increases and decieases in recombination 
following x-rays are independent effects with different dose dependences. The increased 
recombination is attributed to the direct induction of cros.sirig-over in early oocytes or oogonia in 
synapsed regions. It is postulated that the reduction in recombination is due to the disruption of 
synapsis, beginning at the telomere and extending towards the centromere as the dose is increased. 

It is supposed that when the pairing of oogonial chromosomes is disrupted the disruption persists 
through to the oocyte. The sensitivities of the various stages of oogenesis to induced crossing-over, 
reduced crossing-over, non-disjunction and dominant lethals are compared. (Auth.) 

530 Carlson, J.G,, Gaulden, M. E. GRASSHOPPER NEUROBLAST TECHNIQUES. p.229-7Gof 
"Methods in Cell Physiology. VoL I". Prescott, D. M., Ed. New York, Academic Press. 1964, 465p. 

The selection of suitable species and various techniques (such as specimen collection, rearing, tissue 
culmre) used in cytologic studies of grasshopper neuroblast, especially tadiobiology experiments, ate 
described. Methods of irradiation and observation of irradiated cells are reviewed. The closeness of 
these cells to the body surface makes them accessible to poorly penetrating radiations such as a-, 

B-, and u. v. -radiations. Grasshopper embryos may be exposed to the highly penetrating x- and 
y-rays in vivo, i. e. witliin the intact chorion of the egg, or in vitro in cultures. Osmotic pressure 
of neuroblasts changes Immediately after exposure to 100 R or more of x-rays. Culture medium 
isotonic to untreated cells is hypotonic to them after irradiation. With neuroblasts can be 
exposed to a known amount of 3-radiation. A method of treating neuroblasts with a-particles was 
developed, Because of the high LET and short patlis ofot-particles, it is necessary to use hanging- 
drop cultures, A radiation source prepared by eleotro-ohemlcal deposition is described. Neuroblasts 


can be used for the experimental study of tire effects of whole-surface Irradiation. Either 
polychromatic or monochromatic u. v. radiation can be used to treat the rieuroblast. Whole-cell 
irradiation of hanging-drop preparations of embryos is also described. Parts of the neuroblast can, 
be irradiated with a microbeam of u. v. radiation. Various techniques for detection of modification 
of radiation effects are also outlined. To determine the effects of pretreatment and posttreatment 
with heat on x-ray-induced chromosome breakage, eggs are immersed in water at the temperature 
and for the time desired. The effects of Q.^ on the mitotic response of neuroblasts to x-rays has been 
determined by exposing whole eggs to different concentrations of gaseous Oj as well as to N 2 or 
Coj. Observations on irradiated neuroblasts can be made on living cells in hanging-drop cultures or 
on fixed and stained cells. Time-lapse photography has also been used. Chemical, gas, and 
microdissection techniques are also discussed. Extensive supporting documentation is included. 

Erickson, J. E. MEIOTIC DRIVE IN Drosophila INVOLVING CHROMOSOME BREAKAGE. Piss, Abstr. 

5 (1965) 2716-7, 

This represents the first experimentally produced case of meiotlo drive which has been analysed in 
considerable detail, both genetically and cytologically. A stock was isolated from an irradiated 
population of Drosophila melanogaster which showed meiotic drive, defined as the unequal 
recovery, in the products of meiosis, of the members of a pair of homologous chromosomes. 

Males of this stock produce an excess of X- over Y-bearing sperms, resulting in a sex-ratio of 
approximately two females to one male. The effect is due to a factor on the X-ohromosome, 
in 01 near the proximal hetetochromatin, and is subject to depressed expression. The basic effect 
is an action against the Y-chromosome. Cytological study shows fragmentation of the Y, usually 
delayed to the second division in its appearance. It is assumed that the fragments lead to gametic 
death, accounting for the differential production of X and Y sperms. Additional confirmation of 
the conclusion that a reduced recovery of the Y-chcomosome, rattier than a gain of the 
X-chtoraosome, is responsible for the observed sex-ratio, was obtained by tests with XYT males, 
carrying marked Y-cliromosomes, Fertility is greatly reduced in comparison with normal stocks, 
and responds to temperature in a pattern similar to that of sex-ratio, maximum fertility corresponding 
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to maximum recovery ol female offspring, Cytological observations probably related to the low 
fertility are a high rate of non-disjunction, and first anaphase bridges involving both autosoines and 
sex chromosomes, (prom DA) 


532 Fahmy, 0. G., Fahmy, M. J, RAD10.SENSITIVITY OF THE STAGES OF SPERMATOGENESIS TO 
DIFFERENT MUTATIONS IN Drosophila melanogaster . Mutation Res. 1 (1964) 247-67. 

The Induction of sex-linlied recessive lethals, XO males, and chromosome deletions were 
followed relative to non-disjunction (XXY females) and induced crossing-over in daily sperm 
samples from IX irradiated male D. melanogaster . Non-disjunction marked the sampling of meiotic 
spermatocytes, prior to and during anapliase I. .ind its yield was highest on tlie 10th-12tli day, although 
a low rate occasionally occurred as early as the Btli, or as late as the 13th day, Accordingly, post- 
raeiotic stages were mainly used during the first 9 d, and meiotic and pre-meiotic stages were 
sampled starting from the 10th d. Induced crossing-over marked the utilization of diploid germ 
cells and was substantially sampled on the 10th and later days. Small clusters of recombinants 
Involving the same ehroraosome site occurred 12-13 d after treatment, possibly indicating the 
sampling of spermatogonia late in the mitotic cycle. The induction of sex-linked recessive lethals 
and XO males was high in the spermatid stages and decreased sliaqsly in frequency with the increase 
in the rate of non-disjunction. The response for these mutations, therefore, was considerably lower 
in meiotic spermatocytes tlian in early spermatids. The mutation rate for the deletions (y’*" and D 
from the Y-chtoinosome) reached its peak before that of non-disjunction but ternained higli during 
the sampling of the latter aberrations. Radio.sensitivity to the induction of deletions, therefore, 
although highest in the early spermatids, did extend to the late meiotic spemiatocytes. (Antli,) 

533 Grosoh. D.S, BIOLOGICAL EFFECTS OF RADIATION, Bios ^ (1965) 55-62, 

The affects of ionizing radiations at the cellular level are discussed, with particular reference to 
studies using Habrobracon. 

534 Hannah-Alava, A THE PREMEIOTIC STAGES OF SPERMATOGENESIS. - p. 157-226 of "Advances 
in Genetics. Vol 13", Caspar!, E, W., Tlioday, J. M., Eds. New York, Academic Press. 1965, 378p. 

Review article. Ihe author considers maintenance of the germ line and spetmatogonial multipli¬ 
cation, the chronometry of the various stages of spermatogenesis, and the genetic criteria for 
relating the temporal and spatial patterns of spemiatogenesis. The radiosensitivity of spermatogonia 
is discussed in detail Much of the work cited was done on Drosophila, 

An earlier publication of the same title, not for general distribution, appeared as TID-21562, 

Turku Univ. (Finland). Dept, of Genetics. 1964, Blp. 

535 Hsu, F. -T., Ma, S, T., Chen. T. C. THE DISTURBANCE BY X-RAYS TO THE MEIOSIS AND 
SPERMIOGENESIS OF MALE Ixicusta Migraioria maiiilensla Meven, Acta ent, sin. 13, 5 (1904) 

637-48. (In Chinese, with English summary) 

530 Lefevte, G., Jt, ■ THE MUTABILITY OF MATURE SPERM OF Drosophila rnelaiioKaster IRRADIATED’'* 

IN THE FEMALE AND IN THE MALE,, Genetics 51 (1965) 381-90. 

The mutability of fully mature, motile sperm of D. melanogaster was examined following 

■ comparable 4000 R irradiations ofinseminated females and adult males. The frequency of sex- 

linked recessive lethal mutations induced in mature sperm irradiated in the female was found to 
be affected neither by the age of the male that provided the sperm nor by, the length of time that 
the sperm had been mature before being utilized by the male. Thus, mature, sperm, once in the 
female, exhibit a constant mutability. The mutation frequency obsewed following the exposure 
of inseminated females was significantly lower than the mutation frequency characteristic of sperm 

samples derived from the first mating after irradiation of 3- or 7-d'old males, The difference in 
the detected frequency of mutations induced in mature sperm under the two conditions of 

irradiation may be related to the fact that, when inseminated females are irradiated, both genomes 
oftheFi progeny are exposed; whereas, only the paternal genome is exposed when adult males 
' areirradiated., (Audi.) 

^ (X-radiation) 
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ss-? Lefevre, G., Jr.. Joiissoii. U. -B. x-RAY INDUCED MUTABILITY IN MALE GERM CELLS OF 
Drosophila melanogaster, Mutation Res. 1 (1964) 231-46, 

As the time interval between irradiation and the initial mating increases, the sperm samples 
consist of ever less homogeneous mixtures of cells that were at varying stages of maturity at the 
time of irradiation. If the male mates at a regulated pace after irradiation, sperm samples can 
be obtained that enable one to measure separately, and with reasonable accuracy, the mutability 
of mature spcmi, intermediate and late spermatid stages, and early spermatids, Even so, unless 
each male in an experiment mates the same number of times each day, sampling of the various 
stages will become more and more asynchronous, as some males will produce sperm derived from 
stages quite different from those sampled at the same time from other males in the same experi¬ 
mental group, Then, if mutation frequencies are collected in terras of days after irradiation, they 
will not accurately reflect the mutability of any particular germ cell stage. When appropriate 
experimental procedures are followed, the mutability of mature, motile sperm is found to be as 
high, or higher, in male Irradiations as in irradiations of inseminated females, The sex-linked 
recessive lethal mutation frequency characteristic of mature, motile,sperm approaches 4^/1000 R, 
Immotile sperm stages such as intermediate and late spermatids have a much lower mutability, 
less than S^'oAOOO R, Early spermatids again have a high mutability, probably exceeding that of 
motile sperm. The actual mutation frequency encountered at any time following irtadiation reflects 
the proportion of the various kinds of irradiated germ cells in the sperm sample assayed. The precise 
proportion in any given sperm sample will be related to the age of the male at the time of irradiation, 
his previous mating history, the length of time that has elapsed between the Irradiation and mating, 
and the number of inseminations that have ensued since the irradiation. The inherent mutability of 
male germ cells can be correlated with their physiological .state at the time of irradiation, Tlius, 
rapidly differentiating early spermatids are highly mutable and radiosensitive. Later, after the 
major structural modifications of the cell have been accomplished, the immotile intermediate and 
late spermatids exhibit a low mutability. Finally, in the terminal step in theit differentiation the 
spermatids acquire motility, thereby becoming transformed into functional spermatozoa whose 
mutability is simultaneously reset to a high level. (Auth,) 

538 Lindsley D. L, Sandler, L, MEIOTIC BEHAVIOUR OF TANDEM WET ACENTRIC COMPOUND 
X CHROMOSOMES IN Drosophila roelanogaster. Genetics 51 (1965) 223-45, 

Well marked tandem metacentric compound X-chromosomes of two structural types were 
synthesized, and their behaviour in crosses was investigated, In addition to the data from these 
newly synthesized tandem metacenttics, previously published data on other tandem metaoentrics 
were considered. The following conclusions emerge from an analysis of tandem metacentric data. 

The data do not fit the hypothesis that nullo-X eggs (detected as exceptional patroolinous males) 
result from the exclusion of double second-anaphase bridges from the egg nucleus; such bridges, 
therefore, probably result in inviable zygotes. The data are compatible with the hypothesis that 
nullo-X eggs arise through the loss of a fraction of the newly generated single-ring X-ohromosomes 
and that ting loss is lower in the progeny of tandem metacentric X-bearing females that carry a 
marked Y-ehromosome fragment than of those that carry none. The exchange distribution in 
tandem metacenttics, as in other tandem compounds, is comparable with that of free X-chtomosomes, 
and the coefficient of non-randomness approximates unity. (Auth.) 

539 Mandl, A.M. THE RADIOSENSITIVITY OF GERM CELLS. Rev, Camb, phil. Soc.Blol, 39. 3 

(1964) 288-371, ™ ~ 

The literature is reviewed. Considerable work on insects is included, 

540 Meisner, EL M, INFLUENCE OF TONICITY ON MITOTIC RECOVERY IN x-IRRADIATED 
GRASSHOPPER neuroblasts, Piss, Abstt. 25, 4 (1964) 2182-3, 

For abstract, see 641. 

541 Meisner, BM. INFLUENCE OF TONICITY ON MITOTIC RECOVERY IN x-IRRADIATED 
GRASSHOPPER NEUROBLAStS. Physiol, Zool, 38 (1965) 276-88. 

The influence of tonicity and other factors on mitotic recovery from 25 or SO R was examined in 
hanging-drop preparations of Chortophaga yiridifasciata neuroblasts. 8-d embiyos (38°C) were 
cultured in either an inorganic salt-glucose medium (Carlson's) or an amino acid-inorganic salts- 
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glucose medium (Shaw's), hi both the mitotic ratio of irradiated (50 R) to nou-irradiated cells 
was reduced as toiiicitv was n,„; 

of tonicitv denresserl ti, ■ ^ ^ 

h n Shaw's medium. Under 

pH of Shaw's milium 

Addition of m volk t! ' 1 ^°wet mitotic ratio, 

but riesu^ 

a slilh e u ^ 2,4-dinitropheiiol caused 

ntitotic rZ ^ 

542 Nakajinm M, RADIATION EFFECTS ON GERM CELLS OF THE SILKWORM (In Japan). Annual 

Ministry ofEducation; Radiation Effects - Cooperative 

‘^I^TOLOGICALSTUDIE.SONTHERADIOSENSITIVITY 
4 g.() 7 ^' ■ I WE SILKWORM. Itagaku Zasshi (Jap. J. Genet,) 40, iSiippl. (1965) 

A Study of moiphulogical features of .spermatogonia of about 20 000 silkworm larvae at various 

sneliZei of ‘Hat there are some 

qu tat “ « 1“ >oscnsitivity of speimatogouia were undertaken in order to obtain 

f seria Lt 0 rf '"‘“‘‘r’ ^^''‘°s“^ltivity. Careful microscopieal examinations 

01 serial sections of the te,sies made possible the accurate identification of six successive Denerations 
mgeso spermatogonia; they are referred to as spermatogonia-I. -II, -,ii, -iv, V aLi-VI on 

simrittonltrM *' The relative radiosensitivity of 

spermatogonia at different stages was detetrained by .scoring the number of gonocysts coiitaiiiiiiu 

3M'ri,rTfrT"‘r\“ 

while those V to -I were progmss.vely less in number. An autoradiographic study with 'l-I-tl,vmidine 
^ was a signlhcant diffetence in percentage of iabeUen^ys;: 1, dlS; 

n1 smE of ">« rt'ere is a definite correlation between 

tirt n ° sP«ni''>«'E«nia and degree of DNA synthesis in the cells at tlie 

lZnin‘'™‘^ sP«wn«togonia-VI were most sensitive, ptoducliig chroniosomo 

ping m late propliase, and became progressively less sensitive toward early stages of 

i r r ' N' 1 r"', "'“‘"I' '“I*''''' radiosensitive spermatogonia was observed 

larvae 11 he late developmental stage, while iniiewly liatclied larvae spermatogonia In the earlv 

radiatmii decreases as follow,?; spennatogonia-VI, -V. -IV, -HI, -ii and -]. (From auth,) ^ 

)44 Oak Ridge National Lib,, Tcun, Drosopliila CYTOWGY AND GENETICS, p, 47-50 of "Biolouv ’ 
Divismn Semiannual Progress Report for Period Ending February 15, 1964''. OliNL~3001. May 1964, 

Progress is reported in studies of genetic damage in entire X-bearing and Y-beariiig genomes 
X- rradlate^tl in mature spermatozoa of PtgjMLlg mnlanogaster; a seatcl. for sex-liiLd recessive 
lethah in D, melauogaae that can be transmitted by triplold females but not by diploid daiifiliters ■ 
tfie effects of the amount and disitibutloii of X-chtomosome lietcrochromatiii on x-ray-indiic«l 
X autosomal translocation fretiueiicios; meiotic behaviour of tandem compound ring chromosomes 

0 h muMn s f a mdaa t«gulation of fourth chromosome iiondisjunctloti by the length 
0 a free X-duplicatloii m D. melanogas^ the genetic explanation for the correlated appeamnee 
of diverse karyotype abnomialities within human kinships; spontaneous and x-ray-lnduced excliaiiEc 
: Borina and inverted X-chmmosomes in females; abnonnal 

associated with the mutant clarei-nondisjuiifitional in Drosophila) and a sludv of ,, *i,„ 

notch locus In Drosopliila , (NSA,18;.lDft4,27004) 



545 Oftedal, P, RADIOSENSITIVITY OF Drosophila SPERMATOGONIA, II HiOTRACTED DOSES. 
Hereditas 51 (1964) 13-30, 

On the basis of previous results obtained after acute treatments of Drosophila spemiatogonia, a 
mathematical model for the cell population under irradiation was formulated. With this model, 
which is based on the assumption of variation in cell radiosensitivity with the mitotic cycle, and 
, correlation between the sensitivities to hilling and to mutagenesis, it is possible to predict that 
within a certain dose range, a higher frequency of scoreable mutations should be obtained with 
protracted doses than with acute. A test of these predictions, measuring the frequency of sex-linked 
recessive iethals after protracted exposure, is described. Experiments were first made with a *^'Cs 
source giving doses of 144 and 267 R over 8 hj subsequently, the effects of 300, 400, and 54E R/8 h 
were measured. The control mutation rate was 0,31 compared with 0.50, 0,60, 0.75, 0.40 and 
0.38 for these respective doses. The frequencies of sex-linked recessive Iethals found in the 
irradiated groups indicated an increase with dose up to about 300 R and a falling off for the higher 
doses of 400 and 542 R. The mutation frequencies obtained after protracted doses extended to 
higher values than those found after earlier acute treatments, but the general shape of the dose 
effect curve was the same, The value after 144 R/8 h was not different from those found after 
treatment with 25 R/bnin of x-rays. The value after 300 R/8 h was the highest obtained in studies 
of spemiatogonial radiosensitivity, Comparison of the data with those previously obtained after 
acute treatments showed that the dose-rate effect expected on the basis of the model proposed 
was obtained. By protraction of doses over the relatively short period of 8 h, cell killing was 
apparently reduced to an extent that led to higher yields of observable mutations. The value for 
the mutagenic sensitivity eobs for spermatogonia derived from the results was about 1.5 X 10'® 
sex-linked recessive lethals/R. (NSA 19:1965,10823) 

54C Oftedal, P. THE RADIOSENSITIVITY OF Drosophila SPERMATOGONIA. I. ACUTE DOSES. 

Genetics 49 (1964) 181-93. 

The frequency of sex-linked recessive Iethals in D. melanogaster has been measured after irradiation 
of spermatogonia with 0, 55, 110, 160 and 300 R doses of 180 keV x-rays. A non-linear ,dose-effect 
relationship was found, with maximum effect of 0.14% Iethals at 160 R, and practically no effect 
at 300 R. Differential killing in conjunction with sensitivity variations is invoked to explain the 
results. (Auth, summary) 

547 Oftedal, P. RADIOSENSITIVITY OP Drosophila SPERMATOGONIA. III. COMPARISON OF ACUTE 

AND PROTRACTED IRRADIATION EFFICIENCIES IN RELATION TO CELL KILUNG. Mutation Res, 1 
(1964) 63-76. —— - 

The applicability of available data, discussed on the basis of 64 references to the literature, to the 
interpretation of radiation dose-effect curves for point mutations in terms of a mathematical model 
is considered. Heterogeneity in the exposed population as regards cell killing and mutation 
induction sensitivities is assumed, and a complete correlation between these sensitivities is postulated. 
The model is based on data from acute radiation treatment of Drosophila spermatogonia and 
predictions based on it have been found to hold for protracted exposures. The results of other 
investigations at low acute doses also appear to be compatible with the model. In general, it was 
found that low doses ate more efficient than higher ones, when heterogeneous cell populations are ■ 
exposed. The decrease in efficiency presumably takes place through the killing off of a class of 
highly sensitive cells. These cells are probably at a certain stage of the mitotjo cycle, and may, 
speiraatogonia, constitute about 10% of the total cell population. Low dose rates kill 
fewer of the sensitive cells, and therefore lead to higher mutation yields in an intermediate dose 
range, as shown by two previous Investigations. Thus, it appears that the model described can be 
used to predict non-linear genetic dose-effect curves in treatments of heterogeneous cell populations 
with doses within the region of 1-3 times the LD50 for the most sensitive cells in the population. 

The slope of the curves will be steeper In the region of the lowest doses than in that of high doses, 

The model further predicts that with protracted doses, the same Initial slopes will be found as for the 
lowest acute doses, but that the decrease in the,steepness should take place at a relatively higher 
total dose. For a quantitative interpretation of a given dose-effect curve in terms of this model, it 
is necessary to have data on cell survival in the relevant dose region. For protracted treatments, 
normal cell cycle length as well as cell, cycle disturbances under treatment should also be known. 

These conditions are not fulfilled at present for any material, so that the model may serve for the 
present mainly as a guide in planning further experiments and in curve fitting, as well as to indicate 
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TIVITY and REPAIR IN DIFFERENT GERM CELL STAGES OF Drosophila, 

TliP r", ° of the nth International Congress of Cenetlcr^ 

nie Hague, Netherlands, iep. 1963, Vol. 2", Geerts. S. J,, Ed. Oxford, Rergamon Press. 1965, 

ta chromosome aberrations 

P . nd spermatids under different conditions is presented schematically. After irradiation in N, 
owed by exposure to ait or Oj roughly equal mutation frequencies ate obtained from the two 
Stages, because repair is inhibited in sperm, but favoured in spermatids, Irradiation in 0„ on the 

that hand, nta^ys Produces more mutations in spermatids than in sperm, beea : 

forZZZaTrflf ‘sandthe O^/N^ enhancement ratio : 

fo premutatlonal radiation damage Is oonsldetably higher in spermatids than in sperm, Pre-treatments 
Jh ehloramphei col or ribonucleaselevel off the differences between sperm . 

TJe present,position is summarized In the light of the, author’s own results and other data obtained 

under various conditions, (See also p. 271 for ft J, Mullet’s discussion of S 
contrasting effects on Dtosopblla, spermatids and spermatozoa,) 

SSm RECOVERYTN 

'RM SAMILES FRQM,x- 1RRADIATED Drosopliila melanogaster MALES, Genetics 50 (1964) 167 - 71 . 

Sprnn released tlte 1st day after the x-irtadiation of^ to 4-d-old males of D. melanogaster showed ■ 
a higher rautatlori frequency than the 2nd daysperro,, From a comparison,of raumtlon frequencies 
of succeislvel-d-broods from males which were mated immediately after irradiation with those from 





f 


males which had been stored for 1 cl before they were mated, it seems likely that the difference 
between the mutation frequencies of the 1st and 2nd day is caused by a relatively low initial 
radiosensitiviiy of the 2nd day sperm rather than by recovery from radiation damage of the 1st day 
sperm owing to the 1 d storage period. (Auth.) 

555 Virkki, N. INSECT GAMETOGENESIS AS A TARGET, Agr, Sci. li, 3, 3 (1965) 2<l-;)7, 

Usually, gametogcnesis occurs in insects during the latter part of ontogenesis (pupae or young adults) 
but there are remarkable deviations even between subfamilies. Ambient factors like temperature and 
photoperiod may considerably modify gametogcnesis even in one and the same species, especially 
when the altitude or latitude range is large. Contrary to extrachrouiosonial features of gametogeiiesis, 
the karyotype of a species remains constant. Factors of high sensitivity to radiation are large nuclei 
and chromosomes, a low chromosome number, acrocentry, a localized centromere, much 
heterochromatin, and a slow prophase. Thus the target size, the relation of chromatin amount to 
number, location, and kind of centromeres, promise of breakability, and duration of the intemiitotic 
stages should be considered when aiming at optimal effects from irradiation. A knowledge of the 
cytology of gametogeiiesis is clearly desirable in planning treatments for inducing sterility or effects 
in subsequent generations, 



514 Cytological damage associated with genetic mutations in Drosophila with betatron treatment. 

(Alexander, M. L, McKinley, K.. 1964) 

516 

Fertilization ill Drosophila, II. Time of inactivation of gene effect, (Hildreth, RE.. IfJliS) 

556 The oocmreiioe of deletions in the X-ohromosome under influence of ionizing radiations in 
the spermatogenesis of Drosophila melanogattet, (Abeleva, E,A., Potekhina, N. A., 1964) 

583 The dose^dependence of X-chromosome loss andmon-disjmiction induced by x-rays in 
' oocytes of Drosophila melanogaster. (Traut, H., 1964) 

587 x-ray induced X-Y exchange and notidisjunction in Drosophila spermatocytes. (Wu, C-k,, 1964) 

588 X-Y nondisjunotion and exchange induced by x-tays In primary spermatocytes of tlie adult 
Drosophila . (Ziramering, S., Wu, C K,, 1964) 

597 Rates of visible mutations as related to the maturity of male germ cells of Drosophila 
melanogaster at the time of radiation, (Hannah-Alava, A,, 1961) 

608 The relationship between radiation dose and mutation frequency in spermatogonia of 

Drosophila melanogaster, (MoSheehy, T.W., 1964) 

613 Cytochemistry and cell reproduction. (Oak Ridge National I4b., Tenn.. 1965) 

614 The mutagencic efficiency of acute and of protracted irradiations of Drosophila spermatoeoiila. 
(Oftedal, P., 1964) 

620 Radiosensiiivity of spermatogonia. (Savliagen,K, 1964) 

627 Differential radlosensitivlty as an explanation for so-called recovery in Drosophila sperm. 
(Trout,: W.E., 1964) 

629 Visible mutation frequencies induced in Monnoniella oocvtes bv x radiation. (Whitinu. P. W.. 
Ray, D.T., 1965). “ ' 

642 Cytogenetic investigations on radiation and chemically induced dominant lethal mutations 
In oocytes and sperm of the screwomi fly. (LaChance, L, E., Ihemann, J. G. ,1964) 

643 Introduction of dominant lethal mutations in insect oocytes and sperm by gamma rays and 

an alkylating agents dose-response and joint action studies. (LaChance, L £., Crystal. M, M.. 
1965) 

654 x-rays induced dominant kthals from irradiation of different stages of oogenesis in the 
silkworm. {Tazima, Y., Onimatu, K,, 1959) 

664 Change in the nature of radiation-induced mutation in the speniiatids of Dro,sophik under the 
, influence of arginine. (Abeleva, E A., 1964) 

665 Lethals in Drosophila spermatogonia after fractionated x-irradiation, (Baxter, R. C., 1964) 

667 Genetic effect of combined x-ray and ethylenlmlne treatments, (Alexander, M. L, 1965) 

701 Relative biological effectiveness of 14 MeV neutrons to y-rays for Inducing mutations in 

silkworm gonla. (Murakami, A,, Kondo, S., 1964) : 

720 Features peculiar to the biological action of ultrafraotionnl pulse radiation, (Skuratovich, A. A, 
Pravdina, G,M.,1966) 

722 Post-radiation reduction of genetic damage in mature Drosop hila sperm by nitrogen, 

(Sobels, F.H., 19G4-) , . 




723 Ihe role of oxygen in deteniiiniiig initial radio,sensitivity and po.st-r,idl.itif)n recovery in the 
successive stages of IteojiMaspcmiatogcnesis. (.Sobels, F. H,, 1905) 

72(1 Effect of temperature on radintion induced male sterility in the silkwonii, Boiiiliyx inoti J« 
(.Siigai, E.. 19(15) -- 

/2/ ihdiation mutagenesis in tlie .silkworm, IV, Indepcndonct; of radiation intensity as shown 
by induced sterility of siierniatogciiic cells. (Tazima, Y,, 19511) 

728 Independence of induced mutatioii-ratc from radiation dose rate In die germ cells of 
liihetiwtliig silkworm embryo, (Tazima, Y., Oniniarii, K,, 1963) 

729 Lnlimicemiiiit of radiation induced iimtatioii fraiueticy by post treatment of silkworm goiiia 

with 5 bromodiioxyuridine. {T.mima. Y,, Murakami, A., l()(i:)) 

7,.15 Effect on genetic damage of po,st ireamieiits glvoii x-rayed Drosopliila males, (Ttiisko. J. E.. 
19(14) 

738 The rate of gonadal mosaicism for lethals in Lite broods of Drosopliila as eonipared with early 
when induced by x-rays, azasetine and quiiiarctine mustard, (Altciibutg, Fh, Browning, I. ,9., 
19G4) 

767 Gametogeiiesis and radiation effats in the cereal leaf beetle, Oulema rnelanopa. 

(Hoopingainer, R,A., Kuniararaj. S., 19C5) 

780 Flftli rei»rt fioiii Norsk Hydro's Institute for Cancer Research for 19fi3“ll)tH, (Norsk Hydro's Imst. 
for Cancer Research, Oslo.,' 1965) 

784 Temporal pattern of the early stages of .spermatogenesis of adult Drosopliila mclaiiouaster 
males after treatment with x-rays, (Piito, J, A., 1961) 

801 Cytological efiects of radiation on testes of tlie sctew-wonii fly, Coclilioiiiyia hoiiiiriivorax. 

(Riemaiin, J.G,, 1904) ' ——— -- 

BOO Dose fractionation and recovery from x rays in Rhodniiis. (Italdwln, W, I",, ,Shaver, E, h, HIM) 
902 Heavy ion localization of sensitive embryonic sites in fribolium, (Slater, J. V. et nl, 191H) 

919 I'ast-iieutrori effects on praductivity of young and old flour hectics, Tfilmllum castaiicuiii 
Hethst, and alietations at different temperatures and after exposure of eitlicr or Imth sexes. 
(Etdman, H, E',. 1965) 


4. ChromoKome Aberrationa and Damage to Cellular 
OrganelltiEi (including Breakage, Cro,B«iiig-Ov('r, 

Large Deletions, and TrarislocationH) 

550 Abeleva, E. A., Potekhina, N. A. THE OCCURRENCE OF DELETION.S IN THE X-ClIRdMO.SdMI' 
UNDER INFEIIENCE OF IONIZING RADIATIONS IN THE .SPE'RMATOGENE.SIS OF Drosophila 

i' ■'* (1994) 4BH-()9. (in Russian), English Tv,inshidonrBxktr-ildfld 

RadlobioloOT 4, 3 (19041208-11. 

The frequency witli which deletions in the X-chtoniowme stcciir it mote than (/ times greater in 
sperrnatld than in sperm, whereas the frequency of KX-littked recestlve ,ind domiimiit lethals is 
only 2. ,5 times greater. Argirilnti docs not appear to Influence deletion frequency,; Deietirm 
frequency Is liiglieston 8th day after irradiation, 1. e, when mdlatloii-iriduced crossing-over bcgltii 
In males, The increase In frequency thaefote presumably accurs not In the sperm,itid but in the 
diploid cells, the primary spermatocytes. A high mutation rate Is maliitalned on the 9l}i and llJth day 
post-irradiation, which falls off sharply on the lltbday, andli then maintained on the same low level 

onthelEtlulay, TheatliandlOdidayappeartocotreipondw tteperiodofprcparaiionofgermlmil 
cells formclotlcdivision, i,e. the early and late prophases of mdotk division. 

5,57 Atman, Sister Monica, Riii, K.S. iUWATION-INDlICEI) CHIK1MOSOMAL ABERRATIONS 

. Pr«ciimdaitlu-"Amtu.iI 

Meeting of the Entomtt!oglc,al Society of America, New Orleans, 29 Nov, - 2 Dec, 1965", 

A teciproeal translocation, a primary trisomlc and a pericentric inversion were detected in progeny 
resulting, from Irradiation of A, for four successive generations. The extra climtrmwnm In 
the trisomlc oceutred more frequently as a ,univalent than a ttivalent. Data on the dlsjuncthm of the 

Interchange complex wlll be presented. (Abstr,) ^ , 

' ■ ' ' . 149 ■' 





558 Bowman. L T,. Jr. REVERSION OF THE WHITE-IVORY MUTANT IN Drosophila inelanogas ter. 
Piss, Abstr, 4 (1965) 1872. 

The sex-linked recessive mutant white-ivory (w*) has been found to revert to an allele that is in¬ 
separable by several criteria from vvild type. The frequency of spontaneous reversions is about 
5xl0‘® loci in homozygous females and about 0.2x10'® loci in males and in females tliat ate 
heterozygous for deletions that include the wliite region. In females that are heterozygous for^ 
and one of a variety of other white mutants, reverts with a frequency comparable to tliat of 
homozygous females. Following treatment of females with 4000 R x-rays, reverts equally 
frequently in homozygotes and deletion heterozygotes although such treatment only rarely induces 
reversion in^ in males. Induced reversions are commonly recovered as clusters, indicating that 
they are of gonial origin. The phenomenon is not correlated with recombination of outside markers, 
nor is its frequency increased by heterozygosity for autosomal inversion complexes, Experiments 
on the mechanism of reversion gave results compatible with the hypothesis that wj is .associated 
with a tandem duplication of a portion of the white region and that reversion occurs by sister strand 
crossing over within a double loop formed by intrachromosomal pairing of the duplicated segments. 
The hypothesis leads to certain predictions concerning the behaviour of small tandem duplications 
and to an explanation of the reversion of_^ with high frequency. (From DA) 

559 Btosseau, G. E., Jr. NON-RANDOMNESS IN THE RECOVERY OF DETACHlviENTS FROM THE 
REVERSED METACENTRIC COMPOUND X CHROMOSOME IN Drosophila melanogaste t. Can. J. 
Genet, Cytol , 6 (1964) 201-6. 

Non-tandom recovery of x-ray-induced reciprocal detachment products from a reversed meta- 
centric compound-X-chromosome (attached-X) was investigated. The study was restricted to 
detachments resulting from exchange with the Y^chtomosorae, the use of a doubly marked Y 
(B^Yy'*') permitting ready identification of all the detachments. The distribution of the exchange 
points along the Y-chromosome was determined by the use of the fertility genes as markers. The 
findings support the hypothesis that non-random disjunction favours the recovery of some detach¬ 
ment products over others, Thus asymmetrical dyads must be present at the second meiotic division 
and therefore the exchange yielding detachments must occur between chromatids at the four strand 
stage. About Wjo of the detachments had the break in B^Yy'*' located in a region which is homo¬ 
logous to a portion of the X suggesting that these regions''were synapsed at the time of exchange, 
These results suggest that a significant fraction of x-tay-induced detachments may teptesent 
induced crossing over in heterochromatin rather than translocation, (Audi.) 

560 Grell, R. P. THE TARGET FOR IRRADIATION-INDUCED CHROMOSOME LOSS IN Drosophila 
melanogaster FEMALES, p, 59-60 of "Biology Division Semiannual Progress Report for Period 
Ending August 15, 1964". ORNL-3700, Oak Ridge National Lab., Tenn, Nov, 1964, 

Results obtained with 4000 R of x-irradiation point to an identical, single target,op each cliromo- 
some which Is responsible for irradiation loss, Females had been used which carried two non- 
homologues of about equal size, one an extra free fourth chromosome and the other a small, 
free, X duplication, as well as the two norm.il X's. 

561 Halkka, 0, x-RAY-INDUCED CHANGES IN THE CHROMOSOMES OF Limotettix (HOMOPTERA). 
Chromosoma W, 2 (1965) 185-191, 

Male L. striola were irradiated with a 400 R dose of x-rays. This treatment produced a variable 
number of chromosome fragments pet cell. These fragments survived for 7 d, whlcli is prolwbly 
equivalent to more than one cell generation. A striking difference was observed in the manifestation 
of irradiation effects at the anaphase stages of the two maturation divisions. At the first division 
anaphase, bridge formations and laggard chromosomes were frequently found, while botii these 
types of disturbance were practically absent at the second division. The conclusion was reached 
that all the peculiarities of irradiated leafhopper testicular cell progenies are best explained if 
it ls assumed that 1) the chromosomes ate holokinetic, and 2) the mode of meiosis is pretediictloiial. 
(From auth. summary) 

562 Hannah-Alava, A. THEBROOD-PATTERNOF x-RAY-INDUCED MUTATIONAL DAMAGE IN 
THE GERM CELLS OF Drosophila rnelanogaster MALES. Mutation Res . 1 (1964) 414-36, 


From the results of two experiments, comparisons vtere made of the frequennies of induced erosii- 
overs in the tliird chromosome and three types of mutations (visibles at nine specific tliini clirorrio- 
soriie loci, dominants and Minute s in all chromosomes) in succeraiive hrmuls of offspring from D. 
melanugaster males mated singly and sequentially up to M rl following ttcatineiit witii .'JOOO R 
x-rays. The highest frequency of cross-overs was in the 10 - 11 d broods, but large and coiitiiiiiiiig 
clusters were first found in the 12 - 13 d broods. Eacii miitaiiiiiial type,, with the probable exception 
of the dominants, had a characteristic brood curve of mutation frequencies, but all were similar 
in that the rates were higher for spermatids (4 - G d) than for mature sperm (1 - 3 d). With one 
exception, the highest rates were in the (I - 6 d broods, but as this was tin,; period of excessive 
sterility the differences may not Ire significant, Tire rates in the post-sterile broods were sub¬ 
stantially lower than the rates in tlic prc-sterile broods, Tlie evidence supports the concepts of a 
stem-cell mechanism for maintenance of the germ line in D. niela nogii.i ter males, and points to 
the ptohahillty that the size and distribution of cross-ovcr clusters is a reliable criterion for relating 
the temporal and spatial pattern of the spermatogonial stages. On the basis of this criterion, tlie 
9 - 11 d btood.s, in all probability, were derived primarily from definitive, the 12th d brood from 
both definitive and predefinitive, and the later broods from |)redefinitive spermatogonia. Since 
the clusters of mut;iiions were smaller tluiii the cmss-ovor clusters and seldoni continued for mote 
than two broods, it may be that radlogenetic d,image to a predefinitive spetmatogonliini is ac¬ 
companied by dam,age tliat leads to lethal loss of the cell after one or two predefinitive divisions. 

The progressive decrease in frequency of cross-overs and mutation,s in .successively later past- 
sterile broods has been interpreted as the consequence of both random and lethal loss of the mutated 
predefinitive spermatogonia, but progressive tcpopulatioii of the te,ites by noii-imitated cells could 
not be ruled out as a contributing factor. (Auth,) 


An outline of the same title a|)penrcd in p.lH9 of "Reseatch ami Development in Progress. 

Biology and Medicine, No.,'!", Abstr. TlD-420:i, Division of Technical Infomiatkm Extension, 
(AEG), Oak Ridge, Tenn. Apr. 1964, '290p. 

563 Hannah-Alava, A, THE BROOD-PATTERNS OF MI.ITATIONS AND CROSSING-OVER RECOMBINANT 
IN SUCCESSIVE BROODS OP Fj OFFSPRING l=ROM MAi.ES TREATED WITH 3000 R 01- X-RAYS, 

Period covered: Nov. 1, 19,59 ■ Oct, 31,1964, TiD-21608, ,')p, 

Results ate reported from studies on the frequencies of induced cliromosoinc crossing-over tecotri- 
binatlons and three types of visible mutations in .successive broods of offspring from Drosop hila 
mei-aiiogaster males that had been treated witli .‘iOOO R of x-rays and mated to females wltT*" 
appropriiite tliird-chtomosome niarkcra for detecting mutations and/or cro,sslng*over recombinants 
(NSA19! 1965,10791) 

564 Lewis, E.B. THE GENETIC AND CYTOLOGICAL EIH'ECTS OF HIGH ENERGY RADIATION, 
p. 128 of "Research and IJevelopmeiit in Progre5,s, Biology and Medicine, No, 3", Ab.str, 

Tro-4203, DivLsion of Technical Information Extcrisloii, (AEC), Oak Ridge, Tenn, Apr, 1964, 290p. 

,565 Lindsley, D, L, CYTOGENETIC EFFECTS OF x liAYS ON WHOLE GENOMIK OF Dmsoplillin THE 
INDUCTION OF SMALL DEFICIENCIES INCLUDING THE y^ LOCUS, p. lOS-9 oFrc^i and 
Development ill Progress. Biology and Medicine, No. 3". Abstr. TID-4203, I)ivi,siflti of Techniciil 
Information Extension, (AEC), Oak Ridge, Tenn, Apr. 1964, 290p. 

560 Lubchesi,). C, THE NATURE OF INDUCED EXCHANGES BETWEEN THE ATTACHED-X AND Y 
CHROMOSOMES IN Drosophila meUiiogastcr FEMALES, Genetics JU, 2 (19(lii) '209-21,5. 

Evidence has been presented that x-ray-induced exclwiigccs between an ,attachcd-X and marked 
Y-chromosomes ate not translocations but am influenced by the homologies existing lietwecn tilese 
two chromosomes and are probably the result of crossing-over, This evidence was based on a corn- 
parlson of the distribution of breaks on Yl' when this arm is involved in an exchange with the 
attaclicd-X and when it is involved in translocations and gross deletions. More critical evidence 
was obtained by comparing tlie relative proportion of exchanges Involving (40'’/,) of all detach¬ 
ments) with the relative proportion of translocations and gross deletions involving the same arm 
{Wk of all Y fragments). (Anth, summary) 






567 Nicklas, R, B. CHROMOSOME VELOCITY DURING MITOSIS AS A FUNCTION OF CHROMOSOME 
SIZE AND POSITION. J. Cell, Biol, 1, Pt. 2 (1965) 119-35. 

Chromosome velocity has been studied in living Melanoplus differentialis spermatocytes by phase 
contrast cinemicrography. Melanoplus chromosomes (and bivalents) differ in length by as much 
as 1 1 3.5. As expected, no size-dependent velocity differences were detected in anaphase, and 
this is also shown to be true for the less predictable movements during prometaphase congtession, 
The size of the X-chromosome can change during observation following x-irradiation, but this 
is equally without Influence on velocity, However, an effect of position on velocity is found in 
both ptometaphase and in anaphases the chromosomes furthest from the central Interpolar axis 
move faster than more central chromosomes. A simple mechanical model relating frictional 
resistance and mitotic farces to chromosome velocity is discussed in detail, Calculations from the 
model suggest that a significant difference in the force acting on a large, as compared with a small 
chromosome is necessary to account for the observed similarity in velocity. Therefore, it is con¬ 
cluded that the mitotic forces are so organized or regulated that velocity is, within limits, inde¬ 
pendent of load. The implications of velocity-load independence in relation to the molecular 
origin of mitotic forces ate discussed. (Auth.) 

568 Oak Ridge National Lab., Tenn. Drosophila CYTOLOGY AND GENETICS, p. 47-00 of "Biology 
Division Semiannual Progress Report for the Period Ending February IS, 1964", ORNL-3601, 

May 1964, 232p, 

This section deals with total radiation damage to entire genomes) a search for sex-linked recessive 
lethals in D, melanogaster than can be transmitted by trlploid females but not by diploid daughters 
(x-rays being used in the experimental series), effects of the amounts and distribution of X*ohromo» 
some heterochromatin on x-ray-induced X-autosomnl translocation frequencies; and spontaneous 
and x-ray-induced exchange in Drosophila females, The induction of chrotnosome puffs in 
Dtosophila was studied with tibonudease (p. 63), and results are reported on amino acid and uridine 
incorporation in salivary glands treated with RNase (p. 65). 

569 Oak Ridge National Lab,, Tenn. Drosophila CYTOLOGY AND GENETICS, p. 58-62 of "Biology 
Division Semiannual Progress Report for the Period Ending August 15, 1964". ORNL-3700. Nov. 1964, 
197p, 


strains via the male results in the death of practically all the male progeny during early enii)ryo- 
genesis, Of more than 100 strains subsequently tested, including wild types from various localities 
and mutants of diverse kinds, 10°/o proved to be consistently sensitive to such killing of their male 
offspting. On the other hand, introduction of these "filicidal" Y-chromosomes via the female (i.e, 
using attached-X-chromosomes) into a sensitive strain does not result in tlie death of the male off¬ 
spring, Conversion of the rings into tods also abolishes the effect, AH of our other stocks Involving 
structural changes of the Y excluding ring-formation, as well as a ring-shaped chromosome in¬ 
volving the long atm of the Y and its fertility factors but lacking Y'^ and its fertility factors, y''*^ 
(Muller, Drosopli. Inf. Serv. 22; 1948,73), do not exhibit this phenomenon, This ciiriciis 
Incompatibility has never been repotted before for the Y-chromosome, which is considcrctl to be 
relatively inert genetically in Drosophila . While position effects and cytoplasmic interactions 
appear to be implicated, the e.xact mechanism underlying the .action of these “filicidal" Y- . 
chromosomes has yet to be elucidated, (Abstr.) 

572 Parker, D.R. CHROMOSOME PAIRING AND INDUCED EXCHANGE IN Drosopiiila, Miitatinn Res . 2, 
6 (1965) 523-9. 

Fragments of Y-chtomosomes were induced by irradiating’" attached-X D, melanogaster females 
carrying a doubly marked Y-chromosome, and detected by loss of one ot the Y markets. Slightly 
more than half of the 55 fragments recovered showed linktige of fourth-clirntnosiinie markers. 

Implying a high fteiiuency of association of Y and fourth-chromosunies in oocytes. Wliere siicli 
fragments were shown to have Y centromeres, a high incidence ot non-disjunction from tlie attached 
X was found, suggesting that exchange between heterologiies leads to their separation at Anapliase I, 
and frequent non-disjunction from their regular pairing partners. Lucchcsl's assumption tliat frag¬ 
ments are not pairing-dependent for their formation Is thus invalidated. It is suggested that non- 
reciprocal exchanges induced between the two Y arms may account for other fragments, tliesc 
likewise being pairing-dependent, There Is as yet no evidence that any exchange process occurs 
with appreciable frequency in oocytes in stage seven or earlier that is not dependent on tegular, 
frequent associations of the chromosomes involved, (Auth.) 


3000 R of x-rays within 12 h of emergence, at -400 R/min. 


This section deals with the detection and localization of recessive lethals at a specific locus; the 

target for irradiation-induced chromosome loss in females; distributive pairing in translocation 

heterozygotes; exchange in adjacent tandem duplication; cytology of x-tay-induced translocations', 
generally induced mutations in Drosophila ; and mutants. 

570 Oak Ridge National Lab., Tenn. Drosophila CYTOLOGY AND GENETICS, p, 62-65 of "Biology 
Division Semiannual Progress Report for Period Ending luly 31, 1965", ORNL-3853. Nov, 1965,222p. 

Revision of a detailed catalogue of all the genetic material available for studies with fruit flics was 
continued. Results are reported from studies of cross-over suppressing translocations in populations 
ipelonogastet. Males were exposed to 4000 R x-radiation and mated to marker females and 
individual females were back-crossed to market males, The polytene chromosomes of 75 of these 
arrangements were examined. Data are included from studies on the timing of spermatogenesis 
in Drosophila with sointlllatioti counting of ’H-thymidine, in inseminated females; the effects of 
chromosome size on the frequency of x-radiatlon-induoed non-disjunction; and indicating that the 
Notchlocusin Drosophila is a cistron, (From NSA2011966,6778) 

571 Ostet, I.I, FILICIDAL YCHROMOSOMES. Genetics 50, 2 (1964) 274. Abstr. 

X- and y-lttadiatioh of mature spermatozoa of Drosophila melanog aster containing a Y-chtomosotne 
marked with small segments of the X, sc!(y+ac"^S. yL (su-f^B)BS7Bros5eau, Drosph. Inf. 

Serv. 32 • 1958,115) yielded 36 structurally altered but fertile Y-chromosomes which wqre detected 
genetically by loss of either or both of the terminal markers. Eight out of 11 cases involving loss 
. of both y+ and proved to be ring-shaped upon cytological examination; also seven of the eight 
rings had lost both ac'^ and su-f+, while one still retained su'-f', Attempts to utilize these ring 
Y-chromosomes for the construction of new stocks revealed that introduction of each of the eight, as 

well as the only other tlfig-shaped Y it) existence containing all the factors necessary for fertility, 
Y^thw designated "MYR"(Oster and Iyengar, Drosoph, itif. Serv. 20! 195,5.159), into certain 
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Ratnel, C., Goldman, E,, Kjellsttoem, T. A NOTE ON INTERCHROMOSOMAL EFFECT.S OF 
TRANSLOCATIONS AND DEFICIENCY ON CROSSING OVER IN Drosophila melanogaster . 
Heredltas K (1964) 171-5, 

Inietcliromosomal effects on crossing-over were studied in D. melanogaster with the use of two 
2,3-tran5locations and one deficiency in chromosome two. The translocations ami deficiency 
were induced by x-irradiation of spermatozoa in males, The translocations showed ,ati increased 
recombination, the net result of which was a relative increase of the map length with Wlo for 
T 7 and with 37% for T 10. The change of crossing-over was significant for all the intervals 
except the first one, y-ec, where T 7 did not show any significant difference versus the control, 
The pattern of increase seemed rather uniform along the X-chtomosomc, The deficiency data 
indicate no or, at most, a weak intetchtomosomal effect on crossing-over. Only one Interval, 
ct-v, showed a difference versus the control, reacliing a significance at the 6% level. The total 
map length was not affected to any appreciable extent, (N.SA 19:196,5,15090) 


Ratty, F.I. THE MUTABILITY OF LOCI IN AN X-CHllOMOSOME DUPLICATION OF 
Genetics 52, 6 (1965) 1113-7, 



Experiments reported in this paper Indicate that genes located in an iiisertlonal translocation 
mutate at a higher frequency than in their normal configuration, and that this liicroase appears 
to be related to both the hetetoehtomatio Involvement of the insertion and to chromosomal 
heterozygosity. 


Reddl, 0. S. INTERACTION OF CHROMOSOME BREAKS IN THE SPERMATOZOA OF Dtosophilii 
INDUCED BY X RAYS AND FAST NEUTRONS. Drosoph. inf, Serv, 39 (1964) 88. 


Roberts, P, SPONTANEOUS AND X-RAY INDUCED EXCHANGE IN Drosophila iiielaiiO((a3ter . 
Presented at the "iBth Annual Meeting of the American Institute, of Biological .Sciences, Boulder, 
Colo. , 23-28 Aug. 1964". 
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577 Rouen, A. INTERCHROMOSOMAL EFFECTS ON SOMATIC RECOMBINATION IN Drmophila 
melanogastet . Genetics SO, 4 (1964) 649-58. 

Somatic crossing-over was studied inx/jn females. The frequency of single and twin spots 
per fly was higher in the presence of the autosomal inversions Curly and Diahaete, than in a 
control group where the autosoraes were structurally and genetically homozygous. The spot- 
frequency was even higher in females which had been irradiated as 3rd instar larvae with 1170 R 
of x-rays. The data indicate that both spontaneous and indueed recombination are restricted to 
the proximal part of the chromosome. In the irradiated group, there were fewer Induced spots ^ 
In the inversion-carrying females than in the normal ones. It is suggested that centric pairing in 
the X-chtomosome, and therefore its change to undergo induced somatic recombination, are 
impaired in the presence of autosomal inversions. (Auth.) 

.578 Siivhagen, R. INDUCED CROSSING OVER AND TRANSLOCATIONS IN SPERMATOGONIA OF 
Drosonhila melanogaster. Drosoph, Inf. Serv. 39 (1964) 109-10. 


579 SSvhagen, R. INDUCED CROSSING OVER IN LARVAL SPERMATOGONIA OF Drosophila 
melano gaster. Drosoph. Inf. Serv, 39 (1964) 110-11. 

580 Siivhagen. R., Kemmeti M. INDUCED CROSSING OVER IN LARVAL SPERMOTOGONIA OF 
Drosonhila melanogaster. Drosoph. Inf. Serv. 39 (1964), 110. 


581 Tikhomirova, ,M. M. NON-DIVERGENCE OF,CHROMOSOMES UNDER THE INFLUENCE OF x-RAYS 
OF VARIED HARDNESS AND INTENSITY, p, 44-58 of "Studies in Genetics", JPRS-31514, 11,5p. 
Ttanslatlon; Issled. Genet. 2 (1904) 56-64. 

During the irradiation of female imagoes of Drosophila the predominance of XO males is observed 
in the progeny in comparison with XXY females (S.ddj^O. MTiii and 0.20 i 0,034*)!i). The hard x-tays 
applied in the experiment (200 kV) cause not only actual but also potential and long-duration breaks 
(^ 1 h), which is confirmed by the great frequency of the appearance of males (2.81 ± 0,163^0) in 
this group in comparison with the frequency of their appearance in a gtdup where the irradiation 
was effected with soft rays (1.84*0.12470 and 0.97s 0.1287o). In addition to this, the males appear 
with great frequency (4.45 i0.3797o) in a group where there is additional high temperature {37'’C) 
within 1 h after the irradiation with hard rays. The effect of the hard-ray after-effect is detected 
for a period of 1 h, and not detected within 2 h after ittadiation. Soft rays (voltage of 50 kV) cause 
the appearance of rapidly repairable chromosome breaks which ate maintained for less than 30 min, 
a fact which is corroborated by the absence of aftereffect (1.84 * 0.1247o and T. 76 1 0,1457o; 

0.97 1 0.1287o and 1.29 * 0.1617o) and by the effect of the intensity. Soft rays of high intensity 
(1932 R/min) ate more effective (1.84 1 0.1247)) than those same tays of lesser intensity. Possible 
mechanisms involved in the primary non-divergence of X-chtomosomes during irradiation of 
Drosophila females are discussed. (NSA 20:1965,3714) 

582 Tikhomirova. M.M., Dubtova, S.E,, Yanoosh. I.M, A COMPARATIVE STUDY OF THE RESULT 
OF RADIATION AFTER-EFFECTS ON,CHROMOSOMAL NON-DIVERGENCE. p. 69-64 of "Studies 
in Genetics", JPRS-31614. llSp. Translation: Issled. Genet. 2 (1964) 65-68., 

x-rays caused an after-effect on the non-divergence of X-chtomosomes in two comparable lines 
of Drosophila . , The after-effect result proved to be higher in the radioresistant w® line in oomparison 
with the Canton-S line, (NSA20:1965,3716) 

583 : Traut, H. THE DOSE-DEPENDENCE OF X-CHROMOSOME LOSS AND NON-DISJUNGTION 

INDUCED BY x-RAYS IN OOCYTES OF Drosophila melanogaster , Mutation Res. T (1964) 157-62. 

The dose-dependence of X-chromosome loss and non-disjunction induced by x-ray was investigated. 

In oocytes of D. melanogaster , The frequency of X-chromosome loss Increases faster than linearly 
with,dose, suggesting that,this effect is based on both one and two hit events.,. Whereas the induction 
of single non-restituting chromosome breaks seems to be a plausible explanation for at least; part of 
the one hit events, the two, hit component, though statistically highly significant, is more, difficult 
to interpret. One possibility . the induction of large deletions in the maternal X yvhloh would require 

two breaks and simulate the loss of the whole X-chtamosome, was ruled .out by special experiments, 
The dose-effect relationship for non-disjunction seems too complicated, to permit a simple,hit ex¬ 


planation, Perhaps radiation-induced stickiness of the chromosome surface, an effect probably not 
caused by individu-al bits, prevents the X-cliromosomes from separating at meiosis. Both tlie X loss 
and non-disjunction frequency show a stepwise increase with x-ray dose. Tentative explanations 
for this effect are given, (Auth.) 

584Ci!) Volchkov, Yu. A., Aleksandrov, Yu. N. DEPENDENCE OF FREQUENCY OF OCCURRENCE OF 
PHENOCOPIES ON x-RAY DOSE, Vest, leningr, gos. Univ., Ser. Biol . 4 (196.1) 95-105, (In 
Russian, with English summary) 

Dependence of occurrence frequency of phenocopies on x-ray dose in Drosophila was studied for 
the purpose of comparison with corresponding data, available for mutations. Doses from 200 - GQOO R 
were used (altogether 17 different doses). The curve of the dependence, studied in the dose range 
from 200- 3000 R statistically reliably does not differ from the exponential curve, thus similar to 
that of large chromosomal aberrations, Comparison of data concerning the occurrence of phono- 
copies and survival of pupae under different exposure doses as well as comparison of occurrence 
frequencies of phenocopies in males and females brings to the conclusion that there exists definite 
correlation between general radiation sensitivity of organisms arid tlieir predisposition to the 
occurrence of phenocopies, which also allows to draw and analogy between phenocopies and mutations, 
induced by ionizing radiation. (Auth.) 

585 Warteis, M. X-AUTOSOMAL TRANSLOCATIONS OF Drosophila melanogaster, p. 102-li of 
"Research and Development in Progress. Biology and Medicine, No. 3". Abstr, TID-4203, 

Division of Technical Information Extension, (AEC), Oak Ridge, Tenn. Apt.1904, 290p. 

586 Williams, B.J. CYTOLOGY OF x-RAY" INDUCED TRANSLOCATIONS, p. 61-2 of "Biology 
Division Semiannual.Progress Report for Period Ending August 15, 1964". ORNL-370O, Oak Ridge 
National Lab,, Tenn. Nov. 1964. 


Wu, C.-k. X-RAY INDUCED X-Y EXCHANGE AND NONDISJUNCTION 1 
CYTES. Drosoph. Inf. Serv . 39 (1964) 126-7. 


irosophila SPERMATO- 


588 Zimmering, S., Wu, C.-k, X-Y NONDISJUNCTION AND EXCHANGE INDUCED BY X RAYS IN 
PRIMARY SPERMATOCYTES OF THE ADULT Drosophila . Genetics « (1964) 499-.504. 

X- Irradiation of primary spermatocytes of adult yv/B^Yy Drosophila melatlogastci males was 
. demonstrated to produce a greater proportion of X-Y exchanges than X-Y non-disjunction. This 
result is consistent with the previous findings of Zimmering and Wu (see 11/334) following irradiation 
■ oftheprepupal testis, butlsindisagreementwith those reported by Siivhagen (ibid, 1017) and by 
Strangio (ibid, 1022, 1023) from experiments on adult males. (From auth,) 

.589 Zimmering, S'., Ktrshenbaura, G. RADIATION INDUCED DELETIONS IN SPERMATIDS AND 
SPERMATOCYTES OF Drosophila , Z. VetetbLehre 95, 4(1964) 301-S. 

Males of the composition were oollected as prepupae, aged an additional 48 h, then 

irradiated with 1000 R of x-rays and brooded individually for 8 d with three virgin ytvf females 
each day.', Analysis suggests that brood d 1-3 represent the recovery of cells whiclfwote predo¬ 
minantly spermatids at the time of treatment, those from brood d 4-6 predominantly spermatocytes, 
and those from brood d 7-8 predominantly spermatogonia. The highest ftequency of loss of 
individual Y-markets and "XO" males, as well as the smallest Fj population size was found In 
broods 5 and 8 , and especially in brood 6 ,; Further analysis suggests that the vast majority of 
individual Y-market losses recovered from diploid cells (spermatooyteSi spermatogonia) arose 
independent of Inter-y atm exchange and Y-aiitosome translocations. In general, the data con¬ 
firm the suggestive results of other investigators that deletions ate recovered most readily fronn ; 
spermatocytes than from any other stage in spermatogenesis. (Essentially auth. summary) ■ 

, See also; ' : 


527 The effect of x-irradiation on sperraato 
(Abro, A., 1964) 

529 Effects of x-rays on female germ cells ( 
Chandley, A.C,, 1965) 


i melanogaster. (Bateman, A, J,, 









530 Grasshopper iieuroblast techniques. (Carlson, J.G.,. Gaulden, M.E. , 1964) 

532 Radiosensitivity of the stages of spermatogenesis to diff erent mutations in Drg5°ph»i 

raelanogaster. (Fahmy, O.G., Fahmy, M.J., 1964) _ ^ _ ^ 

538 Meiotic behavior of tandem metaoentric compound X chromosomes in Drosopl^ 
gast£ f« (Lindsley, D. L*i Ssndlcri L.« 1965) 

544 Drosophila cytology and genetics, (Oak Ridge National Lab,, Teiin., 1964) 

596 A snidy of gene and chromosome changes induced by ionizing radiations in Drosophila 
melanogaster , (Godfrey, R.K., 1964) 

604 "Yanderseffect" - Are-examination. (Kishin, A.F,, 1965) 

611 The influence of radiation in altering the incidence of mutations In Drosophila (1963-64). 
(Muller, H.J. , 1964) 

616 Temporal distribution of x-ray induced recessive lethals and recombinants in the post- 
stetile broods of Drosophila melanogaster males. (Puro, J., 1964) 

620 Radiosensitivity of spermatogonia. (Savhagen, R., 1964) 

622 Radiation and mutation rate, (Stern, C,, 1964) 

638 Structures of salivary chromosomes and their contribution to the problem of evolution. 

(Frizzi, G., 1961) 

645 Male: sterilizing mutations in Drosophila and the lesion in spermatogenesis causing sterility, 
(Lindsley, D.L,, 1964) 

666 The effects of radiations on the genetic systems of organisms in relation to their physiological 
and biochemical systems. (Alexander, M.L,, 1964) 

674 x-tay damage as measured by dominant lethals, sex-linked recessive lethals and translocations 
in Drosophila melanogaster and oxygen and argon as its modifying factors. (Elequin, F. T,, 
1965) 

683 The effect of cold pretreatment on radiation effects as related to age in Dtosophila melano - 
gaster. (Iyengar, S. V., 1964) 

685 Effects of storing x-rayed spermatozoa on the frequency of translocations and sex-linked 
lethals In Drosophila melanogaster . (Khishin, A. F.E,, 1963) 

694 The failure of sulphhydryl compounds, AET, MEA, and glutatione to protect against x-ray 
induced chromosome aberrations in male Diosophila , (Mittler, S., 1964) 

695 Studies of chemical protection against radiation induced genetic aberrations. (Mittler, S,, 
1964) 

696 Studies of chemical protection against radiation induced chromosome aberrations. Final 
Report, September 1,1961- August 31, 1965, (Mittler, S., 1965) 

698 ATP and radiation induced chromosome breakage in Drosophila . (Mittler, S., U, R,, 1965) 

706 Influence of Interaction between EDTA and x-rays on mutation and crossover frequencies 
in DrQ.sophila melanogaster . (Ondrej, M., 1965) , 

709 Occurrence of crossing over in Dtosophila males under the influence of vibration, acceleration 
and y-irradiation, (Parfenov, G. P., 1964) 

712 Genetic effects of fast neutrons from nuclear detonations. Projects 23.4 - 2314 and 23,16 
of operation upshot-knothole. (Plough, H. H., Ed., Sheppard,. C. W., Ed,, 1954) 

714 Lack of mutagenic effect of irradiated Drosophila medium. (Reddl, 0. S, etal,, 1965) 

715, Genetic effects of cosmic radiation In Dtosophila melanogartet . (Reddi, 0. S,, 

Sanjeeva Rao, M., 1964) 

721 The effect of post-treatment with Nj orOj on, the frequencies of recessive lethals and 
translocations produced by irradiation in Nj or Oj, (Sobels, i F, H,, 1963) 

722 Post-radiation reduction of genetic damage in mature Drosophila sperm by nitrogen. 

(Sobels, F.H., 1964) ' ; ' '' ' 

736 Induced mutation process - The effect of high temperature after Irradiation on the frequency 
of occurrence of lethal mutations and chromosomal breaks, (Vatti, K.V., Yanoosh, I.M, 
1964) ^ 

739 The sensitivity of the male germ cells of Dtosophila to methyl methanesulphonate. , 

(Bateman, A,]., Chandley, A.C,, 1964) , 

743 Differential induction of chromosome deletions by natural and synthetic ipactomolecules 
In Drosophila melanogaster . (Fahmy, 0. G,, Fahmy, M.J., 1965) 

746 On the mutagenic effects of x-radlation, N-nittoso-N-methyl-utethah, ,and_N-nittoso- ; 

morpholine in Drosophila melanogaster . (Henke, H. etal.,, 1963/64) 

750 Structural changes in chromosomes induced by malachite gteen, (Keyl, H.-G., Werth, G,, 

' 1959) ■ 


754 Phase cinuniatography studies on the effects of radiation and of some oheiiileah on uelJs 
and chromosomes, (Nakaiiishi, Y.H,, Makitio, S,, 1964) 

7.‘i7 A comparison of genetic changes induced by a moiiofunctloiwl ,ind a pidyfunctioiial alkylating 
agent in Drosophila mel.anogaster . (Snyder, L, A., Oster, I.I., 1904) 

810 Genetic effects from simultaneous Irradiation of imtiiature anti mature Drosophila virilis males. 
(Clayton, F,E,, 1965) 

878 Genetic and noirgeiictic radiation effects on Drosophila eggs, (fliricli, H,, Wilrgler, F. E., 
1964) 

902 Heavy ion localization of sensitive embryonic sites in Tri boliiin i. (.Slater, J. V. et al,, 1904) 

930 Chromosomal aberrations in a natural population of Ciitroi ionms tentans exposed to dironii: 
low-level radiation, (Blaylock, B.G,, 196.5) 

937 Lethal and semilothal cliromusonies in Irradiated experimental populations in Urnsnpliila 
pseudoobscura . (Moiirad, A.E.-K.M.. 1964) 

950 Radiation effects on Cliironamus tentan s. (Auerbach, .S. I,, 1964) 

954 Chromosomal aberrations in a natural population of Cliiroiionnis teiitens exposed to cliroiiic 
low-level environmental radiation, (Blaylock, B.G., 1963/64) 

955 Chromosomal afaerratioris in a natural population of Chiroiiotiius teiitaii s exposed to chronic 
low-level environmental radiation, (Blaylock, B, G, et al., UKM) 

959 Effects of radiation on competitive insects, (Etdman, H.E., 1964) 


5, Rece,ssive Mutations. Visible Mutations.. 

Subvital and Sex Ratio I^ffects 

590 Baldwin, W.F, VISIBLE MUTATION FREQUENCIES IN Dahlbominiis OOGONIA FliODllCED BY 
ACUTE X-RAYS AND CHRONIC y-RADIATION. Mutation Re.s , 2 (1965) 5!r59. 

In Dahlbominus , haploid males from unttiated diploid females exliibit a small but significaut 
difference In frequency of eye-colour mutations following acute ot clironic irradlntinii of oogoiila, 
One experiment on quality of radiation did not show any significant difference in frequency of 
mutations induced by 2 MVp and 300 kVcp ladlation. A 2 MVp x-ray macliine and a “Co-source 
were used. (Essentially auth. summary) 

591 Baldwin, W.F,, Shaver. E. L., Wilkes, A. MUTANTS OF THE PARASITIC WASP Dalilhominus 
fusclpennis (Zeti.) Can, J, Genet, Cytol. 6(1964) 4.53-66. 

The main phenotypic effects of 12 visible mutants ate repotted in the arrheiiutokous wasp, IX 
fusclpennis (Zett.) (Hymenoptecai Eulophidae), All but two of the mutations occurred among 
haploid males following irradiation* of wild females, the others during pedigree breeding of 
irradiated stock. Eight of the mutations affected pigmentation of the, eyes or body, three produced 
morphological abnormalities In the wings and antennae and one reversed the sex ratio, All but 
the last one were controlled by recessive factors, each of which lias been assigned a name and 
symbol. The sex reversing factor was dominant and sex-limited, being transmitted by, females 
to their sons, Although tests for linkages between the mutations have not been completed, in 
initial crosses between four of the "bright" eye-colouts and the wing mutations segregation was 
independent indicating that these arose as separate mutations. An account is given of the Hfe 
history of the species ami a description of the adult and immature stages of the wild stook as a 
basis, for comparison with the mutant lines, A simple method is given for rearing large numbers in 
thelaboiatory, (Auth, summary) 

’1'X-and y-radlatlon, cf. Radiat. Res. 17:1982,127, Also n/82S, 

592 Chandra,, H, G, S, CYTOGENETIC .STUDIES FOLLOWING HIGH DOSAGE PATERNAL IRRADIATION 
IN THE MEALY BUG, Planoeoecus citri (Rlsso), Dlsa. Abstr. ,2,5, 4 (1964) 2423, 

When, females of P, cM are mated to heavily irradiated males (90 000-90 000 rep), the progeny , 
Is largely female and fewer no sons survive, whereas the reverse is true when males irradiated with 
lower doses (16 000 R) ate used, The daughters that develop after heavy paternal irradiation all 
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have unbroken chromosomes and they are therefore gynogeneiic. The origin, development, 
chromosome constitution and breeding behaviour of these gynogenetio females have been studied. 

The majority of these females were triploid (3N* 15), some diploids and a few 3n-2n and 2n-n 
mosaics, The triploid polar body derivatives carry on a successful embtyogeny when the zygote 
nucleus is unable to do so because of the heavily damaged paternal set. The chromosomes of 
mealy bug are holokinetic and consequently the paternal set, In spite of its heavy damage is not 
eliminated easily. U manages to divide with the undamaged maternal chromosomes but does 
not always segregate as successfully. Restitution, fragment loss, and sticky bridges were some 
of the mitotic abnormalities observed in these embryos. Most of the gynogenetic diploids probably 
arise through a doubling of the maternal contribution to the zygote during early cleavage division, 

593 Falk, R.. Rabat, A., Ben-Zeev. N, VIABILITY OF HETEROZYGOTES FOR INDUCED ^ 
MUTATIONS IN Drosophila melanogaster , I. IRRADIATED X-CHROMOSOME. Mutation Res. 2, 

5 (1965) 438-51. 

The mean viability of Drosophila flies carrying a wild type and a marked irradiated X-chromosome 
was studied. The viability of hemizygotes as well as that of heterozygotes for each irradiated 
chromosome was calculated. Irradiation of nearly 3000 R induced about as many severe detrimen¬ 
tals (semi-Iethals and subvitals) as lethals, The viability of heterozygotes for the severe detrimen¬ 
tals was even worse than that of the heterozygotes for lethals. The dominance of lethals and 
severe detrimentals was 5% and 15'fo respectively. Within the normal range the viability of 
hemizygotes for irradiated chromosomes was reduced by about 2fo and a,similar reduction was 
observed in the heterozygotes for these chtomosomes. This suggests complete dominance for 
the slight deleterious effects. The significance of this study in relation to, fitness and population 
structure is discussed, (Auth. summary) 

594 Friedman, L.D. X-RAY INDUCED SEX-LINKED LETHAL AND DETRIMENTAL MUTATIONS 
AND THEIR EFFECT ON THE VIABILITY OF Drosophila melanogaster . Genetics 49 (1964) 689-99. 

Tests were made on 2520 irradiated X-chromosomes taken from Drosophila laboratory stocks of 
Base and Canton-S strains. Estimates were made on the proportions of lethals and the genetic 
load of lethals and detrimentals induced. The Base chromosome is about iVk mote responsive 
to radio-induced lethal mutation than the Canton-S chromosome. It was found that the lethals 
induced in the + chromosome compared favourably with those tested by other workers, producing 
an average frequency of about 2,5<Ji)/1000 R. The ratio of the load due to detrimental mutants 
, to that for lethals was 0.125. This is where the load is the product Of the frequency and the average 
effect on viability, This is a considerably lower value than was obtained in earlier experiments 
but is in general agreement with a recent study by Kafer. Possible reasons for the different results 
ate discussed, (Auth.) 

595 Glass, H, B. THE ACTION DF RADIATION AND OTHER MUTAGENIC AGENTS (1) INDUCING 
MUTATION IN Drosophila FEMALES, AND (2) IN CONTROLLING THE ACTION OF SPECIFIC 
SUPPRESSOR GENES, p. 104-6 of "Research and Development in Progress. Biolhgy and Medicine. 

No. 3". Abstr. TID-4203, Division of Technical Information Extension, (AEG), Oak Ridge, Tenti. 
Apr,1964, 290p, 

596 Godfrey,, R,K. A STUDY OF, GENE AND CHROMOSOp CHANGES INDUCED BY IONIZING 
RADIATIONS IN Drosophila melanogaster . p.2S5 of "Research and Development in Progress. 

Biology and Medicine, No,3", Abstr. TID-4203, Division of,Technical Information Extension, 

(AEG), Oak Ridge, Tenn. Apt. 1964, 290p, 

597 P) Hannah-Alava, A., RATES OF VISIBLE MUTATIONS AS RELATED TO, THE MATURITY OF 
MALE GERM CELLS OF Drosophila rnelanogaster AT THE TIME OF RADIATION. TID-21459, 

Turku Utliv. (Finland), Dept. ,of Genetics. 1961, 18p. ■ , 

„The effect of x-ray damage (measured by mutation rates at nine loci in the third chromosome, 
and dominants and Minutes in all chromosomes) on the male germ cells of D. melanogaster In 
different stages of maturity at the time of irradiation, It is based on the results from seven replicate 
experiments testing a total of 31 control males„and 368 irradiated (3000 R) males mated sequentially 
at 2- or 3-d intervals for eight broods or until the. male died. Each mutation type had a characteristic 
brood pattern of mutation rates,, The lowest fertility, the lowest fecundity and the highest mutation , 


rates except for the Minutes was in brood 3 (6-8 d .'iftcr>Irradiation and the initial imicing of thi; 
parental male), The average mutation rate for 9 third-dirfmiosnmc: loci was; 0,19')') 

(7,02 X 10'®/R/ki(.:us) in brnod'1,1.17 (43,40) iu hrood-il, 0.(18 (3.13) in l)ro(,id-4, and 0.1)1 (D.tlfi) 
in broods 5-8, A number of factors that could influence the brood pattetn, e.g. age, vial'jjlity 
and fertility of the male parent, genotype of tlie female parent and number of females were tested. 
Most were found to have an effect on the number of nffspring/btood (particularly bmod-1), lint 
with the possible exception of niimbet of females, the only detectable effect on the imitation rates 
appeared to be an increase in tlic variimce, 

598 Hannall-Mavii, A. MUTATION RATES AT SPECIFIC AUTOSOMAL IDCl IN DIFFEREMT .SPECIES 
OF D rosopliila , Final Report Coveting Five Yeans, ],959-19(j4, TlD-hlliOl, Turku Ifiiiv. 
(Fiiiiaiid).Dept, of Genetics, 1964, 12p, IAEA 31/lLS, 12p. 

Primary purpose of the work was to acciiiniilate data on mutation frequeiieies of specific third- 
chtoniosoiiie loci from cells in different stages of iiiatutatioii at irtadiiitioii. Additional iiiforriiiition 
was collected on spermatogoiiial mutation rates. Due to tlie experimental I'lroccdiirts usrrd it was 
possible to obtain. In addition to tire data on specific loons, fretiuencies for tliircl-ctitomosoiiic 
recessive letlials, dominant (visible) miit.itioiiB and Minute ttint,ations in all c|iromo!;oiiies, Male 
p3teiit.s were exposed to a dose of 3000 li of x-rays, Cytomotpliological studicri of the icaes were 
uridertaheiii also some isolated work oir Drosopliila siiiiuhatis . 

599 Hoclirniin, B,, Gloor, H,, Green, M.M, ANALYSTS OF CHROMOSOME-d IN Drosa|)||il,'i 
melanogaster. I. SPONTANEOUS AND x-liAY-INDl!CT!l) LETHAI.S. Gcneti(;a‘ i!i, 2 (lOUl) 
109-26, 


600 Ives, P. T. I'ATTERN.S AND NATURE OF MUTAGENESIS INDUCED BY IONIZING IfADIA'lTON 
DURING SPERMATOGENESIS IN Drosophila , p. 134 of "Reserireli rind Developmeiit in Progress. 
Biology and Medicine, No,3". Abstr. TIl)-420,3, Divlsioti of'fechtilcal Iiiforiiiiition Extension, 
(AEG), Oak Ridge, Term, Apt. 1964, 290p, 



Kang, Y.S., Kim, Y.J,, Lee, C.C., Choi. C.C. THE GENETIC STUDIES OF Drosopliila 
POPULATION. 1. ON THE FREQUENCIES OF,SEX-LINKED RECES.SIVE lliTHAL MUTATION IN 


D, melatiogasti 
(III Japanese) 


MED WITH X-RAY, S, Zoologlc ai.Seoul 3 (1964) l-d, (llAg 29; 1905, 1 ( 116 ( 11 ), 


King, J.L. , THE FORMATION OF DUMPY VORTICES IN MOSAICS OP Dtosopliila iiielaiiogasti 
Genetics 49 (1964) 425-38. 


Certain alleles of the gene ^ produce vortices, which ate clianges in tlie eoiifiguratlon of tlie 
dorsal surface of the thorax and in the distribution of thoracic ehaetae and hairs. Tlie dji allele.s 
appear to affect the chaeta pattern through tissue movement, since they do not change the 
total number of bristle otgaiis, Cellular changes which occur ate bristle organs with doubled 
chaetae, aud small "bald" areas devoid of chaetae and cell halts. The vortices ate associated 
with insertions of certain of the indirect flight muscles through deep invaginations of the tiypodermis 
and cuticle, Vortex formation begins prior to normal attachmetit of the flight raiisele!i! the 
formation of vortices is indirectly responsible for the development of doubled chaetae, x-Hay 
induced somatic crossing over produced mosaic patches which were homozygous for^ .irid 
homozygous or hemizygous for yellow on a heterozygous wild-type background, Thirteen mosaics, 
including eight Involving recessive lethal alleles, were recovered from an estimated 7 006 treated 
individuals, In the mosaic specimens, the dumpy tecessives ate non-autononiousi liomozygous 
recessive patches bring about the vortex pattetn in the adjacent heterozygmis or homozygous 
dominant tissue, and, in three cases, in the heterozygous tissue of the opposite side of the thorax. 
The doubling of chaetae in the vortices is an indirect effect, since It sometimes oacura In the 
background tissue. The wild-type allele of in response to specific developmental eiiviwn' 
ments, appears to regulate (either directly or by intracellular inhibition) the production of a 
suptacellular factor, which in turn affects tissue movement. The recessive alkies apparently 
fail to respond to these developmental environments, leading to a failure to regulate tlie praductinn 
of the suptacellular factor and thus to abnurmal tisane movement, It fs concluded that ^ Is not 
a piepattera gene with respect to the distribution of thoracic bristle organs, since ft does not 
have any effect on the determination of bristle organ aiilageii, The differentiation of douliltid 
chaetae, however. Is due to .1 physlcaTchange In the cellular envitonmem, Indirectly hrouglit 
about by dpi in this minor respect dp can be considered a prepattern gene. (Auth,) 








603 Kishiii, A.F. RECESSION. THE EFFECT OF LEVEL OF FEEDING ON THE FREQUENCY OF 
X-RAY INDUCED SEX LINKED LETHAL IN D. melanogastet . Drosoph. Inf. Shv . 39 
(1964) 101, 

604 Kisliin, A.F, "YANDERS EFFECT" - A RE-EXAMINATION. Am. Nat. 99 (1965) 89-96. 

Recessive lethals,and Y; 2; 3 translocations were scored in four siicces.sive collections from F^ 
cultures of x-rayed Or-K male,s. Results showed no constant increase in the frequency of either, 
from early to late enietgets. Experiments in which rates of development of lethal and uon-lethal 
heterozygotes were compared suggest that lethal heterozygotes may have a slightly slower rate. 
Yander's findings that the rate of recessive lethals increases in the late emetgets from Iq culture 
of a Muller-5 test may still apply under crowded conditions. 


605 Kvelland, I., Struimnaes, 0. x-RAY INDUCED MINUTES IN Drosophila melanogastet SPERM 
EJACULATED IN CONSECUTIVE MATINGS. Hereditas 54, 2 (1965) 170-76. 

X-Ray (2000 R) induction of Minutes was studied in individual sperm ejaculates of males that were 
either 0-2 h, 24 h, or 72 h old at the time of irradiation, All males went through a 12-h mating 
period, then a 12-hperiod without females, and again a 12-hraating period. For all groups 
of males the frequency of Minutes was higher in the first than in the second mating period, although 
it reached statistical significance only between two particular series (24A and 246). The 
difference in frequency of Minutes between age groups of males was significant when measured 
in the first mating period and not significant in the second mating period. The data supported 
Luuing's view that a change in mutation frequency does occur earlier after irradiation for sperm 
released by young but not older males, This may indicate sampling of sperm with different 
sensitivity at the time of irradiation. However, sequential numbers of ejaculates are also time- 
dependent; therefore, the data presented cannot exclude recovery with time coexisting with 
differential sensitivity. (Essentially auth. summary) 



Lee, W. R. RADIATION INDUCED VIABILITY,MUTATIONS IN THE HONEY BEE. p. 130-31 of 
"Research and Development in Progress. Biology and Medicine. No.3'', Abstt, TID'4203, 
Divisionof Technical Information Extension, (AEG), Oak Ridge, Tenn. Apr. 1964, 290p. 

Magalhaes, L.E. de, Toledo, J,S, de, Brito da Cunha, A. THE NATURE OF LETHALS IN 
Drosophila willistoni . Genetics 52, 3 (1965) 5.99-608, 

The analysis of several natural and radiation induced lethal chromosomes was reported, A , 
radiation dose of 800 R from a 50 Cl-*^’Cs source was used. The same chromosome may behave 
either as though its lethality were due to a single locus, or as a synthetic lethal, depending upon 
which chromosome it is tested against. Synthetic lethals are lethal chromosomes produced by 
recombination between non-Iethal chromosomes. Unilocal lethality or synthetic lethality are 
relative to the rest of the gene constellation, and are not absolute chatacters. A, method is 
presented for analysing chromosomes with regard to the locations of lethality factors and their 
interrelations, 

McSheehy, T.W. THE RELATIONSHIP BETWEEN RADIATION DOSE AND MUTATION FREQUENCY 
IN SPERMATOGONIA OF Drosophila melanogastet, Mutation Res, 1 (1964) 296-301. ’ , 

Data are presented on the rate of induction of second chromosome recessive lethal mutations in 
B inelanogaster ,following Irradiation of spermatogonia with''“Co y-rays over a dose range 
200-800 rad. The dose-response was linear, the line of best fit being y = 0,455 + 1.33 X 10‘“ x, 

The data are discussed in relation to recently reported work on sex-linked recessive lethals, 

It was concluded that the linear dose-iesponse reported in this paper resembled that observed 
at high radiation doses. Furthermore, these data were not incompatible with the non-Uneat response 
repotted at low radiation doses. (Auth,) 

Mukal, T.. Yoshikawa, I,, Chigusa, .S. RADIATION-INDUCED MUTATIONS RATES OF POLY¬ 
GENES CONTROLLING THE STERNOPLEURAL BRISTLE NUMBER IN Drosophila melanogaster, 

Rep, natn.Tnst, Genet .. Misima 14 fl964i 96-97. 

Mukhetjee,'A.S., Stern, C. THE EFFECT OF SEXCOMBLESS IN GENETIC MOSAICS OF, : 
Drosophila melanogaster. Z, VererbLehre 96 (1965) 36-48. 


160 


Gyit.tntlrk' basitarii luissessiiig areas lieterozygoiis lor tin; .scx-linkcd miitaiit scxturaibless (sx) .nnl 
hemizygoiis for it, and rnosaic liasitarsi [Wisessiiij-sx/t, aiid atcas have heeii stndHnl 
for the devcluprnciital ex|«!ssloii of sx and patiihes in the .sex cnnil) tegiiui. The tiiofi;iii; 
liasitarsi were obtaiiied as tin: result ol' soniatit; ciiissiiig-over following x-ray cxiiosiire of larvtte. 
In order to observe tin; sex eomb -"loriniiig iiotciicici! in rhese XX tissues the. fjie.s liad lieeii 
made liotiiozygoiis for the gene tm whieli ttaiisfnrms females into plicuoiyiiii: males, Tlie 
develo|miem ol £/+; to/tra (enialcs i;; greatly proloiigml over tli.K of nnriii;il I'eiiiales. 1070 
of tlie (id gyiiiiiidrle aiiil two ol tlie ;l!) riidiatioji-iudiiiKHl mostiies .sliowed (U .single typie.tl tauith, 
a sixth gyiwiidric basitarsus lirul two teetli, In all oilier i:asc,s jiiteraietliatt; iirisilefi, or mtieto- 
aeliacnie, or hoth, Iwve heeii loiind inm iix lieiriizygous or lifimozygoiis p.itclie!! irrespective 
of tlieir seize. The jsx-iniiiutcd diaortioii of iirisile arraiigeiiieiit found in imii-niosaic ,sx male 
biLsitarsi lias also been seen in many mosaic patelicis. The, miuant gene sx acts antmwimiiiily 
and interlercs with tlic |itiii;e.a ol seta-cell to tooth determination at a relatively miriy .stage 
in development of a litistle organ. (Aiiili, siiitimaty) 


fill Mullet, II,I. THE INFI.I.IfNCE OF RADIATION IN AI.TElilNG Till; INCIDENCE of MUTATIONS 
(IS® P. 1'^/ nr "iieseardi and Development in I'mgress, Biology Medinine. 
No. ,i , Ahstr. ll|)-.l..o„, Dive,Ion o| leelimc;!! luhtrmaiioii Exmiisioii, (AEC), Oak Ridge 
Tenn, A|ir. li'liil, g'ldp, “ ' 

612 Muller, 11,1, THi; iNFLUliNCT; OF RADIATION IN Al.TEhING Till! INI .'IDl'NCii OF MliTATiONS 

DHindatitin, Reseateli Div,, Ultiomingtoii, Ind, 

Aug. 1961,1, 8p. 

Interim tupoti. 

613 U;d( Ridge Natitni.al Lql),, Teim,' CYTOCHEMISTRY AND (::i;i,I, REI’HODUCriON. p, 64-9 of 

May Wir‘>!)i'|)'* ’'"‘‘riig Ftiliniary Hi, I'Jflfi", 0|IN1,-!I7(IH, 

A report is made on progress in vations -.tmlles including work on visible imitation frequencies Induced 
riy x-tadiation, and tlie black eye colours of Mi irmnni ella. 

DF ACiin: and of I'ROTRACTED IRIiADIATlONS 
, o; i^l’l!irMAT(K::ONIA. Ilemito ffl. 2 (1D64) 242. Abstr, Presented at the "ittd' 

Meeting of the .Scandinavian Association of Geneticists, Helsinki, Finland, 10-12 liin, 1964 ", 

A decrea.sing mutagenic efficiency for iminction of scx-linlted recessive lethals has tieen foimd 
for acute d«es in itie range f,o ii - .'imi r, The .same doses protracted over B h (or 2-4 cell 
generations) appear to have a eonstant efficiency, which is .ibout as high as the zero dose 
efficiency for acute tteatmcnis. lligtier pnitraetcd doses are less efficient (400 R- MQ li). Friim 
tile literatiite, it appears tliai dose,? an order of tnagiiltiide higher (3000 IM2 000 R) have a 
constant effieieticy, 4-5 times Inwet thiiri the zem dose efficiency found hute. It is proposed 
that the changes In mutagenic efficiency with dose and, with dose rate may he explained by 

considering the killing of a small dass tif These cells presumably represent a 

definite part of tlie mitotic cycle, (Ahstr,) ^ 


BY llADiAilON IN lOFUlA lIiJN Dl- ,l|nji)phila willisiotil . p, I:i2-:i3 of "Research and Develop¬ 
ment in Progtesi, Biology and Medicine. No.l)", Abstr, TID-420!!, Division of Technical 

InfomiatfonEmMision, (AEG), Oak Rfdge, Teiiti. Apr, 1964,2U0p, 

llei! iSI26S-™ melanogaiitef MALIS, Mutation 

The distributions of thltd-clmniioji,line recessive lethals and ctoss-overi were Kudied in daily 
, post-sterile broods of iiialcs Med as adults with :i 0()0 R x-rays and,mated 

s ngly and,sequentially up to the 24tli day or until the male became permanently sterile, PollowlnR 
the period of excessive sterility on the (ith-flth day, witliaclear-cutiterlle period on thclithday a 
marked increase In fecundity was found on tlm Kitltday, The highest iueideiice of cross-ovcis was 


- 





on the lOth day followed by a progressive decline In the later broods. The decrease in the frequency 
of letlials was not so evident, possibly because too few flies were tested in the latest broods. 

Despite the fact that clusters were to be expected, only singles were recovered from the 9th-l0th day 
broods. Clusters were first found on the llili day, but frequently not before the 12th day, Many 
clusters continued for sevcial subsequent broods. It was concluded from continuing clusters that 
ptedefinitive gonia, thiough repeated "cambial"-like divisions, preserve the continuous supply 
of sperm. Thus continuing clusters can be used as a genetic criterion for differentiating between' 
the definitive and predefinitive gonia. With the btood procedure used, treated definitive gonia 
were sampled on the 9ih- 11th day, and predefinitive gonia beginning from the 12th day. Hence 
the temporal pattern after the 12th day reflects the functional activity pattern of the stem cells. 

(Auth.) 

617 Rasmusoii, B, DISCIUMATION OF MUTANTS WITHIN THE w-LOCUS OF Drosophila melanogastet . 
Heteditas 52,2 (1964) 244. Abstr. Presented at the '’3rd Meeting of the Scandinavian Association 
of Geneticists,Helsinki, Finland, 10-12 Jiin, 1964", 

A method was outlined by which it should be possible to discriminate among different types of 
mutants in the wlocus. The aim is the elucidation of the following problems concerning the fine 
struetute of the wlocus by the proposed scanning of mutations: (1) Frequency of coloured 
(leakyl'rautants versus white (amorph) mutants; (2) frequency of male vital versus male lethal 
deficiencies; (3) the possible existence of lethal but non-deficient mutants; (4) how general 
the applicability is of point 3 among the interactions noted above, that deficiency of any site 
in the uj-Iocus acts as a suppressor of zesue, The result of a preliminary experiment using x-rays 
(5000 R) as inducer of mutations was reported. (From abstr.) 

613 Roberts, P. MOSAICS INVOLVING ARISTAPEDIA, A HOMEOTIC MUTANT OF Drosophila 
roelanogaster. Genetics 49, 4 (1964) 593-8, 

The mutant gene, atistapedia, transforms the arista of the antenna into a leg-like organ. Because 
of the drastic nature of the transformation it has been suggested that atistapedia alters a pre- 
pattern. In order to test this, genetic mosaics were produced by x-ray induced somatic crossing 
over. The autonomy of mutant and wild-type mosaic areas indicates that the alleles at this, 
locus determine the competence of cells to respond to a prepattern rather than altering a pre- 
pattern. (Auth.) 

619 Saul, G. B., 2nd, Whiting, P.W., Saul.S.W,, Heidner, C.A, WILD-TYPE AND MUTANT , 
STOCKS OF Mormoniella . Genetics ffi, 5 (1965) 1317-27. 

The National Science Foundation stock centre at Dartmouth College contains most of the known 
wild-type and mutant stocks of vitripennis . The stocks are described and listed, and a pre¬ 
liminary indication of their association in linkage groups is provided. Some mutant stocks were 
the result of irradiation, 



Savhageii, R. RADIOSENSITIVITY OF SPERMATOGONIA. Heredltas 52, 2 (1964) 243, 

Abstr. Presented at the "3rd Meetingofthe Scandinavian Association of Geneticists, Helsinki, 
Finland, 10-12 Jun. 1964", 

Larvae from a Ganion-S wild type stock were Irradiated with 900 R x-tays. The age of the larvae 
at the time of treatment were 0-1 h, 4-5 h and 24-25 h, calculated from the time of hatching. 

At the time of ecclosion the males (P males) were immediately separated from the females 
and mated individually to 3-4 virgin M5, cn e*^ females. Every 3td day the males were 
transferred to new virgin M5, cn ei* females for five consecutive 3 -day mating periods , 

(A, B, C, D and E). By use of the double-purpose stock (M5, on ta; e“) it was possible to 
detect in Fj both Induced sex-linked recessive lethals and II-III translocations, The offspring from 
mating periods C and D were not recorded. From the results It is evident, that the Induction of 
translocations has not been confirmed for 1- and 5-h-old larvae respectively, whereas for 25-h-old 
larvae a few translocations ate observed. Recessive lethals ate observed in all mating periods. 

In the first mating period (A) a statistically significant difference is observed between the three 
larval groups (0,76‘i'o; 0. 22% 0, 01$), while for mating period B and E no difference is observed 
between the larval groups. However for 25-h-old larvae there is also observed a statistically 
significant decrease in the number of observed recessive lethals in mating periods A (0. 76‘}'o)-B, 


(0,38%)-E (0. 06''/b). This reduction in the number of observed recessive lethals parallels 
fairly well the observed difference in mating period A between 1, 5 and 25-h-old larvae. (Abstr.) 

62lf2) Shiomi, T., Inagaki, E, et al, MUTATION RATES AT LOW DOSE LEVEL IN Drosophila 
melanogaster, J, Radiat, Res, 4, 2-4(1963) 105-10, 

The problem of genetic effects from.low dose level radiation is a very important one, We have 
tested the linear relationship between dose and mutation rates of Drosophila at doses as low 
as 8 R. The material used was the wild Canton-S strain which were isogenized every 4 months. 

Wild males were stocked for 1 week after their emergence, and irradiated with x-rays. Sex- 
linked recessive lethals were detected by M-5 method, and about 53 000 X-chromosomes including 
the control were examined. The straight line obtained at the higli dose level was in good accord 
with that obtained by Spencer and Stern (1948). And the curve obtained at high dose level was 
found to be applicable at the low dose level as well. Among the 26 897 males treated, there 
were 25 cases which produced 2-15 lethals. How to treat the simultaneous occurrence of two or 
more lethals in a set of 20 tested chromosomes originated from one treated male is an important 
and troublesome problem, However, sufficient evidence is available to conclude that the 
linear relationship between mutation rates and radiation dose can be applied to low closes down 
to 8 R by using the sex-linked recessive lethal mutations in Drosophila , one of the most reliable 
indicators of mutation induction. (Auth,) 

622 Stern, C. RADIATION AND MUTATION RATE. p. 140 of "Research and Development in Progress. 
Biology and Medicine, No, 3". Abstr, TID-4203, Division of Technical Information Extension, 
(AEC), Oak Ridge, Tenn, Apt, 1964, 290p. 

623(2) Stevens, J.M., Le Roux, P.R. THE INDUCTION OF CONTINUOUS VARIATION BY x IRRADIATION 
IN ^Drosophila, p. 505-13 of "National Conference on Nuclear Energy. Application of Isotopes 
and Radiation", Atomic Energy Board, Pelindaba, South Africa. 1963, 

The induction of continuous variation in sternopleural and abdominal ohaetae number consequential 
to the irradiation of chromosome II of D. melanogastet was studied. Using an Isogenic line that 
was obtained by the usual technique from an inbred line, two irradiation series, 500 and 1000 R 
were started. Each series comprised 25 lines characterized by having one specific chromosome U. 

The chromosome was kept exclusively in the male line and balanced against the CyL^ Inversion, 

It was thus protected from recombination and to a large extent from the action of natural selection. 
Males were irradiated and mated to CyLVPm females having a homogeneous genetic background 
that was constantly renewed by a series of matings involving back-crossing to the Isogenic line, 

After each irradiation the pairing affinity and lethality of the Irradiated chromosome were tested. 

Only lethal-free chromosomes that did not impair fertility were kept. Mutations were thus allowed 
to accumulate in chromosome II and after every third or fourth generation of irradiation an assess¬ 
ment of the amount of variation produced in ohaetae number was made by using a modified 
version of the diallel technique. In the 500 R series variation was detected in the number of 
abdominal ohaetae at a dose of 3000 R and in sternopleural number at 4500 R, In the 1000 R . 
series sternopleutals and abdominals responded at 9000 and 12000 R respectively, About one 
third of the induced phenotypic variation is heritable In the narrow sense and could thus be utilized 
by selection. The additive variation increased linearly with dose and it was estimated that the 

additive variance increment per roentgen was a6±0.2) and (3. 7 ±1.4) 10-5 for sternopleutals 

and abdominals, respectively. These values are considerably lower than those obtained by others .. 

but estiifiates are free from chromosomal and genic recombination effects. (Auth.) 

624(*) Tazima, Y,, Onimaru, K, NATURE OF RADIATION INDUCED MUTATION6 DETECTED IN 
THE SILKWORM BY THE METHOD OF SPECIFIC LOCI. Rep. natn, Inst. Genet.. Misima 10 
(1959) 115-16. ^ 






626 Tokunaga, C., Stern. C, THE DEVELOPMENTAL AUTONOMY OF EXTRA SEX COMBS IN 
Drosophila melanogaster . Devi Biol, 11 (1965) 50-81, 

In male flies the first legs possess a sex comb, tibial transverse rows of bristles, and basitarsal 
transverse tows. These structures are absent on the second and third legs, The recessive autosomal 
mutant esc (extra sex comb) transforms certain features of the second and third into those of 
first legs, In different legs the transformation may be incomplete. The different parts may be 
transformed independently of each other, resulting in an array of partially transformed legs which 
are epigenetic mosaics of changed and unchanged areas. Genetic mosaics consisting of esc/esc 
patches on esc/+ legs were obtained in consequence of x-ray induced somatic crossing over. 

The age of larvae during irradiation varied from 27 to 120 h. The x-ray dosage varied from 700 R 
to 2400 R with a dose rate of about 80 R/min, the youngest larvae receiving the lower dosages, 
Some prepupae aged 120 to 130 h were also irradiated, with from 2100 R to 24001!, By a 
translocation the esc/esc areas were marked by genetically yellow pigmentation on the background 
of wild-type esc/+. In the genetic mosaics esc acts autonomously in causing the appearance of 
sex combs and both types of transverse tows even In very small esc/e^ areas. Wild-type 
colored sex comb teeth on second and third legs were induced by x-irradiation of^/+ iriales. 

The second legs of males with the combination esc*^en/+mi of escD, a dominant allele of esc, 
and en (engrailed) had a typical (primary) sex comb as well as the secondary comb normally 
placed by en on the first leg only. The gene em as compared to emt controls the terminal 
pattern of leg differentiation by changing the competence of imaginal disk cells to respond to a 
ptepattern that is alike for both alleles. The changed response consists in a tendency in certain 
areas toward growth in a transverse direction coupled with differentiation in a closely packed 
row, of bristles or teeth, (Essentially auth, summary) 

B27 Trout, W. E. DIFFERENTIAL RADIOSENSITIVITY AS AN EXPLANATION FOR SO-CALLED 
RECOVERY IN Drosophila SPERM. Genetics 50 (1964) 173-9. 

A decline in the sex-linked lethal mutation frequency from the first to the second day after 
x-irradlation was observed with tod- and ring-X chromosomes of D. melanogaster when males, 
irradiated 3-4 d after eclosion, were mated singly to females at either half-day or daily intervals. 

A rise in frequency was observed, however, if males had been exhaustively mated for 8 d 
after eclosion and were then irradiated, In all cases an intermediate mutation frequency was 
observed if males were not allowed to mate on the first day. On the other hand, the frequency 
for the second day for males which on the first day were given the opportunity to mate, but 
failed to do so effectively, was even lower than the second day frequency for males that mated on 
the first day. All these results support the concept of a differential sensitivity to x-rays associated 
with position in the genital tract, and mixing of sperm if matings are delayed, rather than a re¬ 
covery process. (Auth.) 

628 Whiting, A. R. THE COMPLEX LOCUS R IN Mormoniella vitrlpeimis (Walker), p.341-58 of 
"Advances in Genetics. Vol.l3". Caspati, E.W., Thoday, J.M,, Eds. New York, Academic 
Press. 1965, 378p. 

Review article. A number of eye-colour changes had been x-ray induced, 

629 Whiting, P.W,, Ray, D.T. VISIBLE MUTATION FREQUENCIES INDUCED IN Mormoniella 
OOCYTES BY x RADIATION, p. 65-66 of "Biology Division Semiannual Progress Report for 
the.Period Ending February 15, 1965". ORNL-3768, Oak Ridge National Lab., Tenn, May 
1965, 20ap, 

A summary is presented of earlier studies on the mutation frequencies induced in oocytes exposed 
to doses between 1136 and 5680 R, and of data collected from wasps,irradiated with lower exposures 
(52.5 - 525 R). From the age of the females irradiated results were expected to represent, 
mutations induced in oocytes in the first meiotic prophase stage of development. The higher 
dose data indicate that visible mutations ate induced by mote than one event (slope nearly 2), 
whereas the lower-dose portion of the curve indicates that, even when the data are corrected 
for spontaneous mutations the slope is still < 1 ,, 

630 World Health Organization, Geneva (Switzerland). GENETICS OF VECTORS AND INSECTICIDE 
RESISTANCE, Wld Hlth Org. tech. Rep. Set. 268 (1964) 40p, 




164 


About ten useful riiatliers have been isolated in Ciilex 
All three linkage groups have been distiiigiiishedrilii 

to occur in mdcpeiident stocks, Thus scnle-row, four-jointed palpi, |ij(a wiiig-veiii mutant), 
and kgs and (both palpal mutants) have occurred imlepeiuieiitly in both molestus and in 
fatigaiK. Most of these mutants have heeii recovered after x-irradiatioii, “'^iliiTemirsc of x-ray 
experiments several anomalies iu wing-vein pattern, tarsal shape and anleniial lorni have been 
recovered from A. t|iiadtiiiiac i,ilatus. None of these iuive yet hceii isolated. 


[dpioils pipieiis and in Citlex plpiens fatigai is, 
ere is an evident tctideticy of tlic same nintam 


631 Yanders, A, F, A RELATIONSHI!' BETWEEN SEX RATIO AND PATERNAL AGE IN Drosophila 
Genetics W (1965) 4B1-G. --'■— 

D, melanogaster males aged 1,7, or 14 d were mated at 24-h intervals to pairs of virgin females 
and transferred to new females at 24-h intervals for eight mating periods. The sex ratio of tlieir 
progeny showed a trend toward a greater proportion of females, which was related to the age of 
the parent male at ilie time of mating. Irradiation of the males reduced the propottlori of their 
female progeny, but the sliift in sex ratio showed the same relaiioiiship to paternal age a.s in tlic 
untreated groups, An age-related, noii-raiidom meiotic segregation of sex clironiosnnies into 
functional and nonfunctional sperm provides a satisfactory explanation for these results, (Auth.) 


.leu tdso; 


14 Nonrandom distribution of lethals induced by trltlated thymidine in Drosophila tiieliiiiouaster. 

(Kaplan, W.D, et til,, 1904) -**- 

15 'rite distribution of sex-liiiked recessive lethals induced in Drosophila males hv trltiatod 
deoxyoytidliie, (Kaplan, W,I), etal., 1965) 

!1 On the mutagenic effectivencs.s of incorporated *'‘C, (Knzin, A.M. et al,, 1064) 

<2 Mutagenic effect on mature Drosophila spermatozoa of P® incorporated into DNA 
(!«, W.R. etal,, ]!)65) 

:3 The mutagenic elfeci oftritiated uridine in Drosophila spermatoevtes. fOlivieri. r, 

Olivieri, A,, 1965) ' 

14 Genetic effect of incorporated «C in Urosopliila nielaiiogaster. (Purdom, C. E., 196,5) 

^ (todkTn^TT"'"4%'"fX-c;lironiosonie of Drosophila melanogaster , 

7 Mutations in DrorojIiUa mel anogaster grown on media conitdniiig cntbou-14 labelled sugars. 
(Suomalalnen, E, et al., I'jfiii) * * 

5 Localization, persistence and resultant genetic effect in invertebrates of ingested fourth 
period metals in stable and radioactive forins, (Gtnsch, D.,S,, 1904) 

4 Basic fertilization phenomena and gametic Ictliality in Urusoplii ia, (Yanders, A. F,, l9fJ4) 

2 Radiosensitivity' of the stages of spetmatogenesis to different mutmioiis in Drosophila 
melanogaster. (Fahmy, O.G,, Falimy. M.l., lOfia.) : 

0 The mutability of mature sperm of l,:)rosophila melaiiomer irradiated in tlie female and In 
the male. (Lefavre, G., Jr., 1965) " 

1 x-ray induced mutability 111 male getrn cells (if Drosophila melanimster. fLefevre. ft. rr 
Jotisson, U.-B,, 1964) ” -I . 1 ^,. 

(thdr Ridge National Lab., Tetiii., 1964) 

) Radioserrsltivity of Drg.jqpli[la speniiatogoiiiii. lU’rotraeted doses, (Oftedal. P., 1964 ) 

) The tadiosBiisicIvity of Drosoplilia sperniatogoiila. i, Acute doses, (Oftedal, P., 1964) 
i The brood-pattern of x-ray-liulneed niniational damage in the cetm'eells of Drosophila 
melanogaster males. (Haiitiali-Alava. A.. uiiMi —4-™™ 

1 rhe brqod-patlerns of mutations and crossing-over recornbiiiarits in successive broods of 
1 offspring from niales treated with hUOO I! of x-rays. Period covered! Nov. 1. 1959 - Oct, 1)1 
1964. (Hannah-Alava, A,, 1BB4) ' 

itnh genetirrs. (flak lildgc National Lab., Tenn., lf)(!4) 

Non-divergence of chromosomes uridct the Inllnencc of x-rays of varied hardness and 
intensity. (Tikhomirova, M.M., 1964) 

Dependence of Itequency uf uecnrrcncc of phenoenpit;!; on x-ray dose. (Volchkov, Yu;A 
Aleksandrov. Yu.N,, Mti,')), 

Radiation induced deletions in 5pera)iitid.s and sperinatocytes of Dmsopliiia, (Ziiiimetltia, S. 
Kltshenbaiim, G., 1964) — 






tj.i Change in the nature of radiation-iiiJuced mutation in the spermatids of Drosophila under the 
influence of arginine. (Abeleva, E. A., 1964) 

65 Lethals in Dtosopliila spermatogonia after fractionated x-irradiation. (Baxter, R. C., 1964) 
67 Genetic effect of combined x-ray and ethylenimine treatments, (Alexander, M, L., 1965) 

69 Combined ICR 100 and x-ray analysis of the strandedness of the spermatozoan of Drosophila 
melaiiQgaster, (Carlson, E.A., Novitski, E., 1964) 

72 Genetic effect of small doses of ionizing radiation, (Dubinin, N.P. et al., 1964) 

74 x-ray damage as measured by dominant lethals, sex-linked recessive lethals and trans¬ 
locations in Drosophila melanogaster and oxygen and argon as its modifying factors. 

(Eieqiiin, I'.T., 1965) 

10 The influence of cosmic flight factors on the frequency of sex-lined recessive lethal 
mutations in Drosophila melanogaster . (Glembotskii, Ya.L etal., 1963) 

11 Comparative studies of mutation frequencies induced by ®P treatment and y -Irradiation 
in the male silkworm, (Ikenaga, M,, Kondo, S. , 1965) 

12 The comparative pattern of mutagenesis in Drosophila spermatogenesis after x rays vs Co®“ 

gamma radiation. (Ives, P, T,, 1964) , 

14 Mutagenic effect of irradiated and unirtadiated DNA in Drosophila, (Khan, A.H., 

Alderson, T., 1965) 

15 Effects of storing x-rayed spermatozoa on the frequency of translocations and sex-linked 
lethals in Drosophila melanogaster, (Khishln, A.F.E,, 1963) 

8 Effect of 5-hydroxyttyptaraine (serotonin) on the radiation-induced rate of mutation in 
Drosophila melanogaster . (Kilnkel, H.A. et al., 1965) 

0 The effect of mating intensity on mutation frequency patterns detected after irradiation of 
Drosophila melanogaster males. (Lefevte. G.. Jt.. Jonsson, U. -B.. 19641 
1 Factors modifying mutation frequency patterns detected after irradiation of Drosophila 
. melanogaster males. (Lefevre, G,, Jr., 1965) 

i Study on the effect of catalase and petoxydase on radiation-induced mutability in Drosophila 
melanogaster . (Magdon, E., Wlnterfeld, G., 1966) 

3 On Che fractional- and whole-body mutations induced by soft x-rays in Drosophila. 
(Matsudaita, Y. et al., 1964) 

1 The failure of sulphhydtyl compounds, AET, MEA, and glutatione to protect against x-ray 
induced chromosome aberrations in male Drosophila . (Mittler, S,, 1964) 

) Comparative studies of mutation frequencies induced by P treatment and y -irradiation in 
the male silkworm. (Mituo, I., Kondo, S., 1965) 

I Actinotnycin D effects on the frequency of radiation-induced mutations in Drosophila, 
(Mukherjee, R., 1965) 

Relative biological effectiveness of 14 MeV neutrons to y-rays for inducing mutations in 
silkworm gonia. (Murakami, A., Kondo, S., 1964) 

Comparison of fission neutrons and y -rays in respect to their efficiency in inducing mutations 
in silkworm gonia. (Murakami, A. et al., 1966) 

Modification of x-rays induced mutation rate in the silkworm by pre or post irradiation 
treatment with halogenated bases analogues. (Murakami, A., Tazima,. Y., 1962) 

Further data on the interaction between ultraviolet and ionizing radiations on the production 
of recessive lethals in Drosophila melanogaster . fNicoletti, r. pr ai 
Modification of genetic damage produced by ionizing radiation. (Oster, I.I, ,, 1964) 

Induction of sex-linked recessive lethals and visible mutations by feeding x-itradiated DNA 
to Drosophila melanogaster . (Parkash, 0., 1965) 

On the tadiomimetic effect of irradiated desoxyribonucleic acid (DNAm) on Drosophila 
melanogaster. (Parkash. 0.. 19651 , ,—■ — 

Genetic effects of fast neutrons from nuclear detonations, , Projects 23.4-2314 and 23 16 
0 operation upshot-knothole. (Plough, H.H., £d., Sheppard, C.W., Ed., 1954) 

Effect of sulphydiyl reagents on the frequency of x-ray-induced autosomal recessive lethal 
mutations in Drosophila melanog aster. (Putdom, C.E., Bridges, B. A., 1964 ) 

Uk of mutagenic effect of irradiated Drosophila medium. (Reddl, 0, S. et al., 1965) 
enetic effects of cosmic radiation in Drosophila melanogaster, (Reddi. O S 
Sanjeeva Rao, M., 1964) --^— " 

Effect of cold treatment post-irradiation on the loss of Seta dotsO-centtaUs anterior in 
Sevelen and Berlin inbred,, (Sohleuss, P,, ,1964) 

The effect of post-treatment with 1^ or Dj on the frequencies of recessive lethals and 
translocations produced by irradiation in Nj or . (Spbels, F. H., 1963) 


722 Post-radiation reduction of genetic damage in mature Drosophila sperm by nitrogen. 

(Sobels, F.H., 1964) 

723 The role of oxygen in determining initial radiosensitivity and post-radiation recovery in the 
successive stages of Drosophila spermatogenesis, (Sobels, F. H., 1965) 

724 The effect of temperature during irradiation on induced mutation frequency In Drosophila 
melanogaster sperm. (Sollunn, r.J,, stt^imnaes, iji., 1964) 

728 Independence of induced mutation-rate from radiation dose rate in the germ cells of hibernating 
silkworm embryo. (Tazima, Y., Onimaru, K., 1963) 

729 Enhancement of radiation induced mutation frequency by post treatment of silkworm gonia 
with 5 bromodeoxyutidlne. (Tazima, Y., Murakami, A,, 1963) 

730 Contribution from 14 MeV neutron experiments to the interpretation of the mechanisms of 
dose-rate effects on mutation frequency in silkworm gonia, (Tazima, Y., 1965) 

731 Mechanisms controlling two types of dose-rate dependence of radiation-induced mutation 
frequencies in silkworm gonia, (Tazima, Y., 1965) 

732 The increase in induced mutation frequency after fractionated irradiation of gonial cells 
of the silkworm. (Tazima, Y,, Muiakami, A,, 1962) 

733 Further report in the increase of induced mutation frequency after fractionated Irradiation 
of gonial cells of the silkworm. (Tazima, Y., Onimaru, K., 1963) 

734 Analysis of postlrtadiation modification of genetic damage in mature Drosophila melanogaster 
sperm, (Ttosko, J.E., 1964) 

736 Effect on genetic damage of post treatment given x-rayed Drosophila males, (Trosko, J. E., 
1964) 

736 Induced mutation process -1[ the effect of high temperature after irradiation on the frequency 
of occurrence of lethal mutations and chromosomal breaks. (Vattl, K, V., Yanoosh, I. M., 
1964) 

738 The rate of gonadal mosaicism for lethals in late broods of Drosolihila as compared with 
, early when induced by x-rays, azaserine and quinactine mustard, (Altenbutg, E., 

Browning, L.S,, 1964) 

741 Somatic mutations in the moth Ephestia . (Caspar!, E.W., 1964) 

742 Effects of DNA base analogues on the scales of the wing of Ephestia, (Caspari, E, W. et al,, 

■ 1965) 

744 Mutagenesis In relation to genetic hazards in man. (Fahmy, 0, G,, Fahmy, M. F., 1964) 

746 Induction of lethal mutations in Drosophila melanogaster by DNA. (Getshenson, S,, 1965) 

746 On the mutagenic effects of x-tadiation, N-nitroso-N-methyl-urethan, andN-nitroso- 
motpholine In Drosophila melanogaster, ^fHenke. H. et al. ■ 1963/641 

747 The differential mutation effect of certain carcinogens. (Henke, H. et al., 1965) 

751 Mutations induced by alkylating agents, x-rays and combined treatments. 

(Mazat-Barnett, B.K. de) 

763 Mutagenic action of mitomycin C on Drosophila melanogaster , (Mukherjee, R,, 1965) 

755 Comparisons between mutagenic and cell-killing effects induced by radiation and radiation 
and tadiomimetic substances. (Nakao, Y., 1965) 

757 A comparison of genetic changes induced by a monofunctional and a polyfuncciotial alkylating 
agent In Drosophila melanogaster . (Snyder, L A,, Oster, 1.1,, 1964) 

766 Effects of gamma radiation on the fertility of the two-spotted spider mite and its progeny, 
(Henneberry, T.J,, 1964) 

805 Radiosensitivity, of female germ cell stages of Pahlbominus , (Baldwin, W. F., 1965) 

835, Effects of low-level gamma-radiation on the immature stages of Dahlbominus fuscipennis 
(Zett.)(Hymenopterai Eulophidae), (Riotdan, D. F., 1964) 

926 Genetic loads In irradiated experimental populations of Drosophila melanogaster. 

, (Saiikaranarayanan, K., 1964) 

934 During several generations irradiated spermatogonia In Diosophlla melanogaster . A population 
,, analysis. (Elche, A,, 1964) 

935 Dn lethals and their suppressors in experimental populations of Drosophila willistoni. 

(MagaMes. LE. de, etal,, 1965) 

939 Heterozygous, effects of radiation-induced mutations on viability ,in homozygous and hetero¬ 
zygous genetic background in Dtosogb^nm^ (Mukal, T., Yosliikawa, U,, 1964) 

946, Inheritance of quantitative charactetistioa and methods for increasing the genetic mutability 
of populations, (Scossitoll, R.E., 1963) 

946 Research In genetics to include (1) the direct and Indirect effects of radiations and their 








947 

949 


1 genetic systems, and (2) population and evolutionary studies of Drosophila , 


(Stone, W.S., 1964) 

Genetic effects of X rays on quantitative characters in a 


heterogeneous population 


of 


Drosoph ila nielanogaster, (Tobati, 1., Nei, M., 1965) 

Genetic variability in Aedcs aegypti (Diptera: Culicidae). Ill, Plasticity in laboratory 
popiil-itions. (VandelieyTTh C., 1964) 


6. Dominant Lethality. Sterility. Cell Killing 

632 Aiioiiynioiis. HOW FAR A FLY CAN FLY. Agric. Res. . Wash, U, 12 (1965) 5. 

Sterilization by means of irradiation was studied on Lucilia the blowfly. Using colour tags, a 
dispersion of up to 300 miles was traced. The practical significance for control measures of 
determining the limits of an infested zone is stressed. 

633 Atwal, A. S., Setlii, S. L, EFFECT OF GAMMA RADIATION ON THE STERILIZATION OF Corcyra 
cephalonica .Stanton (LEP.: PYRALIDIDAE). p. 6-7 In "Information Circular on Radiation Tech- 
niqiie.s and their Application to Insect Pests, No,4", WP/Sl/4, International Atomic Energy Agency. 
Apr. 1964. 

634(7) Dnirnmond, H.O, EFFECTS OF GAMMA RADIATION ON THE FERTILITY OF THE COMMON 

CATTLE GRUB, Hypodemia lineatiim (De Villers), ' Int. J, Radiat, Biol. 7 (1963) 491-5, 

At 9-13 d after collection trom the backs of cattle as larvae, or 6-8 d before heel flies emerged, 
pupae of the common cattle grab, H. lineatum (de Villers), were exposed to 1000, 2500, 5000, or 
(500 R of y tadiittion from a ®Co-source. Flies from irradiated pupae were mated with those from 
iion-irradiated pupae to determine fertility of the treated individuals. At 5000 and 7500 R both 

se.xes were completely sterilized; at 2500 R females were completely sterilized and males exhibited 
reduced fertility, 

635 Elbadry. E. SUPPRESSION OF THE REPRODUCTIVE POTENTIAL OF THE POTATO TUBERWORM, 

Gnotimoschema operculclla BY GAMMA IRRADIATION. J, econ. Ent. 3 (1964) 414-5. 

The use of sterile females rather than of sterile males for control measures appears more promising 
since the sterile males were unable to compete satisfactorily with normal ones. Minimum steriUzing 
doses of y-radiation for male and female pupae were 15 000 and 18 000 rad, respectively, at a dosane , 
ol IbO 000 -196 000 rad/ll, from a "Co-source. ° 

63u Etdinan, H. E. DOMINANT LETHAL PROPORTIONS MODIFIED BY X-RADIATION, TEMPERATURES 
MD COHABITATION IN SINGLE- AND MIXED-SPECIES POPULATIONS OF FLOUR bS™ 

2— ooiifeum AND T. castaneum . Radiat. Res, 22. 1 fl964i 167 . Abstr. 59. 

Virgin 3-week-old adult were given 0,1575, and 2625 R of x-rays. Sinele-species 

populations (U pate pe,» g tcxl| mllnl spoclos popnklons (S pijs aoh apnclna ptr !0. tad) 
««.kp 21. ..dm,.dffi-20,l,.i..l,.b.„ldl,,. EachLools, J'l 

“ “■ r - - -«»f,.(gCd it’ .s 

•nd^mitd. T«*“>>adi«»ndimajtontl«pind.etlvltyln(lai,btetles, thtpwoitlonsol 

m uce lethals, which in mixed species populations include lethals associated with 

xygTTalrjnVptaul^l^^ Thismethod accounts for genetic, 

xygotic, larval and pupal lethality rnclusively. Early-life (egg and young larval stages) lethalitv of 

the r, was esnmated by subtracting observed larval-pupal deaths from calculated doinant lethll 
-t s. stanstrcal analyses of the data indicated that the frequency of dominant 
radiation increased with progressively higher exposures, hut temperature and cohabitation ^ 
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637 Flint. H. M, THE EFFECT OF COBALT GO GAMMA RAYS ON THE BIOLOGY OF THE EYE GNAT, 
Hippclates pu.sio Loew, Piss, Abstr. 7 (1965) 3803, 

The effects of irradiation on the life proce.sses of the gnat were studied, witli a view to the possible 
application of the "sterilc-male" technique for its eradication. Dose rate used was approximately 
2500 R per min. Test insects were maintained at 80° l 2°F and approximately 70"/i) rehativu humidity. 
Fertility was assayed by egg hatcfi. Insects were considered to be sterile when egg hatch was reduced 
to < Sterility tests were made on gnats treated as 24- to 3G-li-old adults and pupae treated 2 d 
prior to emergence. The sterilizing dose for males treated as adults was 4550 I! and for males treated 
as pupae the sterilizing dose was 3750 R. Females required 4900 R when treated as adults and 4700 R 
when treated as pupae. Males were found to compete normally with untreated males for fertilization 
of females when the males were sterilized in the adult stage. Males sterilized In tlie pupal stage 
were much less effective in competing for females. A partial recovery of fertility was observed in 
males 18 d after treatment when treated with 4500 R as pupae and up to 3000 R when treated as 
adults. Female gnats which had been treated in the pupal stage with tlie sterilizing dose did not lay 
eggs in the adult stage. However, egg production from females treated in the adult stage was 
approximately 2/3 that of control gnats. In mortality tests, adults were treated with doses as liigh 
as 135 000 R which caused death within 4 d. A dose of 5000 R showed no effect on the life 5 p,iii of 
treated adults during a 7 week test period. Pupae were found to be more sensitive to irradiation than 
adults. Emergence was prevented in half the treated pupae by a dose of 12 000 R. Last-iiistar-larvae 
were very susceptible to a dose of 3500 R as measured by adult emergence. Eggs vihich were only a 
few hours old were sensitive to doses as low as 100 R but within 48 h were able to withstand several 
thousand R. An examination of the morpliology of ovaries from gnats treated as pupae revealed tliat 
growth was inhibited by doses as low as 500 II The ovary was unable to develop any adult .structure 
after a dose of 4500 R. Testes from gnats treated as pupae with 4500 fi were retarded in growth but 
produced motile sperm. Cytological examination of treated testes revealed visible clitomosomal 
abnormalities in pupae and adults treated with 2500 R, Tire diploid (2N) chromosome number from 
untreated larval brain tissues was found to be 8, (From DA) 

638(2) p|,i22i_ £5, STRUTTURE CROMO.SOMICHE SALIVARl E LORO CONTRIBUTO AL PROBLEMA EVOLU- 
TIVO, (Structures of salivary chromosomes and their contribution to the problem of evolution). 

Re, Semin. Fac, Sci. Lliuv, Cagliari 31 (1961) 1-, (In Italian) 

Anopheles atroparvus were irradiated with dosages of 2000 R - 6000 R, The latter dose gave complete 
sterility but 3500 R produced the higliest rate of chromosomal mutations. Both pericentric and 
paracentric inversions were mo.st frequently found deficiencies and rarely translocations. Most of the 
inversions were in chromosomes II and III, very few in X, 

639 Gomez-Numez, J.C,, Gross, A,, Machado, C. GAMMA RADIATION AND THE REPRODUCTIVE 
BEHAVIOR OF MALE Rliodnius prolixus. Acta cient, venez. 15 (1964) 97-104. (In .Spanish) 

In view of the fact that R, prolixus is the principal vector of Chagas disease, a serious disease in 
regions of Latin America, radio-sterilization of the male insects was investigated since tiiis tecliiiique 
has been used successfully in eradicating or eliminating other insect vectors of disease. The effects 
of 2500R to 40 000 R doses of ®Coy-rays were compared with earlier results obtained with .x-rays on 
the male insects. Fertility was reduced to 74. i'f/o of normal after 2500 R. Fertility decreased with 
higher doses until only 0,3% fertility resulted at 20 000 IL Males exposed to 40 000 R were completely 
sterile and unable to mate because of radiation damage. Spetrnatogenesi.s was more su,sceptible to 
radiation than the mature sperm, so that sterility increased with time and mating frequency through 
the replacement of old sperm cells by new ones. Irradiated males mated more frequently than 
untreated ones and, as mating stimulates oviposition, tire quantity of eggs layed by the females 
enclosed with them also Increased, It was shown that 5000 R or less do not hinder the 
insect's mating ability, at least within a limited initial time period. For an equal degree 
of sterility; y-tadiation shows certain advantages over x-rays only wlien tlie dose does not exceed 

7500 R; above this dose x-rays cause less change to the male's reproductive behaviour. Although 
5000 R improved the male's mating cairabilities for at least 0 weeks after irradiation, it did not 
produce .the desired sterility. This is only obtainable with doses above the limit where mating- 
inhibiting, damage appears, It is concluded that the sterile male technique is not .applicable to 
R. prolixus. (From NSA 19:1965.259141 
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Hoeriigsberg, H. F. NON LINEARITY IN DOMINANT LETHALS INDUCED WITH IRRADIATION IN 
Dro s ophila melaiiogaster, Caldasia 9,42 (1964) 129-136. 


Jefferies, D. J. SUSCEPTIBILITY OF THE SAW-TOOTHED GRAIN BEETLE, Oryzaephilus serin,imensis 
(L.) TO GAMMA RADIATION.p. 119-30 of "Entomology of Radiation Disinfestation of Grain". 
Cornwell, P. B., Ed. Oxford, Pergamon Press. 1966 236p. 


The saw-toothed grain beetle, 0, surinamensis , is mote resistant to y-radiation than S. gr.anarius ; 
15300 rad is required for 99’ 9 “/a sterility of adults and calculations show that at 30’C, the sterilizing 
dose for weevils (16000 rad) controls 0. surinamensis for a period of 8-12 weeks, The efficacy of 
thi.s dose under conditions likely to be experienced in commercial practice is discussed. (From auth.) 


* For an earlier report of the same title, AERE-R-3891, see IIA261. 

Since the work reported in this volume was carried out by the Entomology Group of the Wantage 
Research Laboratory, U, K. A. E A., during the period 1955-61, individual papers are included in the 
present bibliography although they were actually not published in book form until 1966. 

642 LaChance, LE., Riemann, J.G. CYTOGENETIC INVESTIGATIONS ON RADIATION AND 
CHEMICALLY INDUCED DOMINANT LETHAL MUTATIONS IN OOCYTES AND SPERM OF THE 
SCREWWORM FLY. Mutation Res . 1, 3 (1964) 318-33. 

Adult female C allitroga horninlvorax containing oocytes in early prophase or early anaphase of the 
first meiotic division, and day-old males containing mature sperm were exposed to do.ses of 
y-radiation or the alkylating agent, 2,4,6-tri5(l-aziridinyl)-S'ttiazine (I) sufficient to induce 100% 
dominant letlials. These were characterized by chromosome bridges and fragments between dividing 
nuclei.in the embryo, evident during the first and second meiotic divisions after y-ittadiation and 
persisting until development ceased during early cleavage. After treatment with I, these changes 
were detected only during cleavage divisions or after one replication of chromatin. (CA 62-1965 
2024h) ■ ' 

643 LaChance, L, E., Crystal, M. M. INTRODUCTION OF DOMINANT LETHAL MUTATIONS IN 
INSECT OOCYTES AND SPERM BY GAMMA RAYS AND AN ALKYLATING AGENT! DOSE- 
RESPONSE AND JOINT ACTION STUDIES. Genetics SI (1965) 699 - 708 . 

Adult female screw-wotm flies containing oocytes in early piophase or early anaphase of the first 
meiotic division, and 1-d-old males containing mature sperm were exposed to graded doses of 
y-radiatron or the alkylating agent, 2,4,6-tris(l-aziridinyl)-s-ttiazine (=ttetamine). Frequency 
of dominant lethal mutations induced by these treatments was determined by scoring hatchability of 
eggs produced by inseminated females. Crosses involved treated females X untreated males or L 
reverse. Dose-response curves permit a comparison of radiation and tretamine treatments on the 
three stages of reproductive cells that differ greatly in their sensitivity to both radiation and chemical 
mutagens. Shapes of curves for both radiation and tretamine treatments are remarkably similar for 

■near for all cell stages. In testing for possible potentiation of one treatment by the other when 

n 16 min by a exposure to y-radiation. Doses used were known to produce less than m dominant 
I Treated insects were crossed to untreated ones and frequeney of 

lethal mutations induced by combined treatments compared with those bv sinele trpatrtl.nrc 

~d. Results indicated that theeffect of 00 ^^^^^^^ 

a ditive. at best. Possible reasons for similarity of the dose-response curves elicited by basicallv ^ 

" *3 

S" "LtIESi r ’■ - ■ 

normal pupae were allowed to ememPt Vn 

:: viable 

with some success. Horn flv loneevitv in rb i^onipeted for mates with normal males 

Horn ny longevity m these tests was apparently unaffected by the sterilizing 


dosage. Methods are presented for obtaining lioni fly eggs, for mass tearing these flies in the 
laboratory, and for sexiiig the newly emerged adults, (Auth.) 


645 Lindsley, D. L, MALE STERILIZING MUTATIONS IN DrosophiLa AND THE LESION IN SPERMATO¬ 
GENESIS CAUSING STERIUTY. p. 106 of "Research and Development in Progress, Biology and 
Medicine. No. 3". Abstr. TID-4203. Division of Tecimical Infonnation Extension, (AEC), 

Oak Ridge, Tenn. Apr. 1964, 290p. 

646 McClanahan, R. J. STERILIZATION OF THE CARROT RUST FLY BY IRRADIATION WITH CESIUM«’Y 
Can. Ent. 10 (1965) 1042-,5, 

Laboratory studies were conducted with the carrot mst fly, Wla tosae (Pabricius). to determine the 
effect of Irradiation on reproduction. Irradiation of 15-d-oId pupae with 1.4, 2.8 and 4.3 kl! did not 
adversely affect emergence. Treated females caged with normal males laid a few sterile eggs when 
the treatment was 1.4 kR but none at the higher doses. Normal females caged with treated males 
laid a normal complement of eggs, and the pet cent hatch was 10, 2 and 0 with treatments of 
1,4, 2.8 and 4.3 kR, respectively. When flies of both sexes from pupae treated at 3.0 kR were 
mixed with normal files in a ratio of 6:1, itie number of larvae were reduced by 93%, (Autli.) 

Contribution No, 61, Ent. Lab., Res, Branch, Canada Dept, of Agriculture, Chatham, Out, 

64'I(*)' Myburgh, A, C, LETHAL AND STERILISING EFFECT,S OF COBALT-00 GAMMA RAYS ON 
Atgytoploce leucotteta. p, 514-25 of "National Conference on Nuclear Energy. Application of 
Isotopes and Radiation". Atomic Energy Board, Pelindba, South Africa. 1963. 

Whereas extremely high expo.sure doses of y-tays, ranging from nearly 200 - 400 kli, wore teqnlred 
to Inhibit development within each respective stage of motamorphosls of A. leucotteta Meyr, 
exposures between 10 and 120 kR, at a radiation intensity of BO R per raiiiute, inhibited development 
of moths from immature stages. Considerably lower exposure doses, tanging from approximately 5 to 
70 kR, were required to achieve sterility. Tlie stages of metiWiorphosis, from egg to adult, became 
progressively more resistant to the effects of y-rays, while resistance also increased with age within 
each stage, Males were generally rnoie resistant than females. A direct relation between radiation, 
intensity and magnitude of effect oiuhe species was evident. Possible application of y-rays for 
control of A. leucotteta in packed fruit and in orchards is discussed, (Aulli.) 

648 Ostensson,. L. STERILIZATION OP INSECTS. (BAg 29; 1965, ,52644), Mjolkpropawndan 4. 

5 (1964) 139, (In Swedish) 

649 Ouye, M. T., Garcia, R. S,, Martin, D. F. DETERMINATION OF THE OPTIMUM STERILIZING 

DOSAGE FOR PINK BOLLWORM TREATED AS PUPAE WITH GAMMA RADIATION. J, ecoii, Ent, 57 
(1964) 387-90, . : -- ” 

Tlie effect of y-radiation from '“Co on pupae and adults of the pink bollworm, Pectinophoca 
gossyplella (Saunders), following pupal exposure was determined, Pupal sensitivity to y-radiation 
was dependent on age at time of treatment - the older the pupae, the less susceptible they were. 

Wlien 1- and 3-d-old pupae were irradiated, dosages inducing complete sterility also caused some 
pupal mortalltyand appreciable moth damagei however, itradiatlon of 5-or 7-d-old pupae induced 
almost complete sterility without pupiti mortality or adult malforniation, When males from irradi¬ 
ated 7-d-old pupae were mated with untreated females, complete sterility was achieved at 5S kR, 
and within the range of 30-60 kR no mote than 3% of the oviposited eggs hatched at any one exposure 
dosage. Exposure at 40 kR was sufficient to sterilize females. Longevity of males from T-d-old 
pupae treated with 35 through 90 kR was significantly shorter than that of the control (Auth.) 

660 Parfenov. G.P. THE DEVELOPMENT OP DOMINANT LETHALITY IN FRUIT FLIES EXPOSED TO ' 
VIBRATION, ACCELERATION, AND GAMMA RADIATION. Kosm, Isslcd. 3 (1965) 643-51, (In 
Russian) 

The combined and individual effects of vibration, acceleration, and SCO R doses of y-radlatlon on 
fmlt flies were studied using Domodedovo-18 and -32 strains. In each test, 1000 males were mated 
to, the same number of virgin females 1 h after exposure to a stress. The eggs of these females were 
subsequently collected and examined for lethality, It was found that various vibration frequencies 
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diti not injure tlie mature sperm of fruit flies. Egg lethality following exposure to vibration was 
attributed to lowered male sexual activity. Vibration with a frequency of 70 cps for 2 h Or 
longer caused injury during the spermatid phase resulting in zygote lethality after fertilization, 
Regardless of the sequence, the total effect of vibration combined with radiation did not exceed the 
sum of each of the individual stressors, Exposure to 40 g for 20 min did not have a mutagenic effect 
or influence the radiation effect. A higher magnitude of acceleration (4000 g for 20 min) did not 
affect the spermatids but did affect mature germ cells. The effect was analogous to that of 200 to 
250 R of yrays. The mechanism of the cellular effect of 4000 g was probably non-nuclear. Radi¬ 
ation followed by acceleration (4000 g) had a total effect equal to the sum of the individual effects. 
When the order was reversed, the radiation effect was modified. (NSA 20 !l966,14343) 

651 Pendlebuty, J, B,, Jefferies, D. J,, Banham, E, J., Bull, J. 0, SOME EFFECTS OF GAMMA 

RADIATION ON Idiizopertha doniinica (F.l. Cadta eautella (Wlk,), Plodia intetpunctella IHiibn. 1 
AND Lasioderma serricorne (F.). 'i' p, 143-56 of "Entomology of Radiation Disinfestation of Grain". 
Cornwell, P. fl,, Ed. Oxford, Pergamon Press. 1966,*'* 23fip, 

Various effects of y-radiation on four stored-products pests, which infest grain and cereal products 
in varying degrees, are e.vamined with particular emphasis on susceptibility to radiation sterilization, 
R. dominica, described as the most destructive pest of grain, and L serricorne , occasionally found 
infesting cereal products, are effectively sterilized by the dose (16000 rad) evaluated for the control 
of large populations of grain weevils, £. eautella and_P, interpunctella , principally pests of dried 
fmits, but occasionally imported on infested cereals, are mote resistant to radiation sterilization; 
6000 rad is unlikely to be completely effective for their control. (Auth.) 

^ * For an earlier report, ABRE-R-4003, see 11/805, 

Since the work reported in this volume was carried out by the Entomology Group of the Wantage 
Research Laboratory, D. K. A. E, A., during the period 1955-61, individual papers ate included in the 
present bibliography although they were actually not published in book form until 1966, 

652(2) CYTOLOGICAL ESTIMATION OF LD 50 x RAY DOSE FOR SECONDARY SPERMATOGONIA 

OF THE SILKWORM. Rep, natn. Inst, Genet,. Misima 13 a96n ai-gp. 

653 Shipp, E. SUSCEPTIBILITY OF AUSTRALIAN STRAINS OF Sitophilus AND Tribolium SPECIES TO 
GAMMA RADIATION, p, 131-141 of "The Entomology of Radiation Disinfestation of Grain''. 

Cornwell, P.B., Ed. Oxford, Pergamon Press. 1966* 236p. 

No differences could be detected between laboratory and wild strains of S. oryzae and S, zeamais 
m the lethal effect of y-radiation. Wild strains of S. granarius, T. confusum and T. castaneum 
were more resistant than laboratory strains, In the five species, only slight differences between 
laboratory and wild suains were found in response to sterilization by irradiation. SteriUzation at the 
99'9% level was obtained with all species and strains at about 10 000 rad. The dose of 16 000 rad 
previously evaluated for effective control of^ granariu s, can therefore be recommended for use in 

wramercial radiation disinfestation of grain in Australia, (Auth. summary) , , 

'' Since the work reported in this volume was carried out by the Entomology Group of the Wantage 
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present bibliography although they were actually not published in book form until 1966. ^ 

654(‘) Tazima, Y.. Onimara, K. x-RAYS INDUCED DOMINANT LETHALS FROM IRRADIATION OF 

Pep, natn. Inst, Genet. . Misimalb 

SOTUTY IN ™ ™ INDUCED 

TERIUTY IN THE MALE SILKWORM. Rep, natn. Inst. Genet. , Mislma W (1959) lie. 

™I nrwT nH R. STERILIZING EFFECTS OF GAMMA RADIATION 
1 To 0 TT ^^EST stored products. Bull ent. Soo, 

lu, d (1964) 163, Abstr. —^^- 


Radiation-sterilized Ttogoderma glabmm raale,s competed favourably with nori-slerilized males. All 
beetles tested after a single continuous dosage of 25 kR were sterile. None of the dosages used 
sterilized two of the moth species, Acanis oto reproduced after radiation with 25 kR but not after 
higher dosages. (Abstr,) 

6j 7 Vereecke, A., Pelerents, C, DEINVLOED VAN GAMMASTRALEN OP DE FECUNDITEIT EN 
FERTILITEIT VAN Tri^ Mus™ Duval. (The effect of y-irradiaiion on fecundity and 
fertility of Tribolium confusum Duval). Meded. LandbHoogesch. OpzoekStns Gent 30, 2 (1965) 
1017-27. (In Flemish, with English, French, and German summaries) 

The applied doses tanged from 1000 - 10 000 rad. A marked periodic increase in fecundity was 
0 served every 3 weeks for 1000 and 2000 rad, Dosages > ,5000 rad caused egg laying to stop shortly 
after irradiation. At 7000 rad and beyond no recovery was observed. Sterility occurred after 
irradiation between 4000 and 5000 rad, when < H of the eggs laid by beetles wliiclt had been 
exposed to 4000 rad developed into adults. 

658 Walker, D. W,, Alemany, A,, Figueroa, M, INDUCED STERILITY OF ADUU’ Diatraea 

(P^^') PTC gamma IRRADIATION. Bull, ent. ,5oc. Am. ]£, ,3 (1964)'167, Abstr. 

Irradiation of larvae or pupae at 8 kR and higher produced excessive mortality. Irradiation of virgin 
newly-emerged adult males and/or females at 20 -40 kR produced !?-/„ Itatcli or less, Irradiation at 
higher dosages produced mixed results, Behaviour and methods are discussed. 

659 Andreev, S. V., Samoilova, Z, I., Martens, B. K. THE POTENTIAL APPLICATTON OF 
y-RADlATION FOR THE STERILIZATION OF Cliloridea obsoleta FOR THE PURPOSE OF REDUCING 
ITS POPULATION. Radlobiologiya 4 (19641 024-6, (In Russian) 

Experiments were carried out with the weevil C. obsoleta , which causes considerable damage in 
cotton crops. A 550 li/min “Co .source was used to irradiate the male insects after cocoon stage at 
a total dose of 3-15 kR, The young caterpillars were fed with tomato plant leaves, the mature ones 
with ground seeds. The optimum temperature for the culture was found to lie between 23 and 25’C, 
at a relative air humidity of 65-70%, It was found that up to 8 R, the life span and the fertility 
were not noticeably affected. The optimum dose for sterilizing the male for tlie purpose of reducing 
the total population lies between 8 and 10 kR, Dose.s of 15 l<R and higher resulted in deformed 
butterflies with a .short life, (From NSA 18:1964, 41100 ) 

See also; 


14 Nonrandom distribution of lethals Induced by tritiated thymidine in Drosoplilla raelanouaster 
(Kaplan, W.D. etal., 1964) ■"—- 

547 Radiosensitivity of Drosophila spermatogonia. Ill, Comparison of acute and protracted 
irradiation efficiencies in relation to cell killing. (Oftedal, p. , 1964) 

0" radiation indliced sterility, (Sado, T., 

o51 Spermatogenesis of thesilkworm and its beating on radiation induced-sterility. Part 11 . 

(Sado, T., 1963) 

585 X-autosomal translocations of Drosophila mclanogaster. (Wariers, M,, 1964t 
608 Radiation induced viability mutations in the honey bee. (Lee, W, R., 1964) 

666 The effects of radiations on tlie genetic systems of organisms in relation to their physiological 
and biochemical systems, (Alexander, M.L, 1904) ' f 

674 x-ray damage as measured by dominant lethals, sex-linked recessive lethals and translocations 

in Drosophila melanogastet and oxygen and argon as its modifying factors. (Elequin, F, T,, 
1965) ' 

675 x-ray and fast neutron effects on productivity of flour beetles, (Erdman. H.E., 1905 ) 


uose ratio of x-rays to fast neutrons in producing dominant lethals in flour beetles, Tribolium 
castaneum . (Erdman. H, E.. 1911,71 "—^- 

694 The failure of sulphydryl compounds, A£T, MEA, and glutatione to protect against x-ray 

IndllCPfl n.hmnrirtertmfl . . . _ . _ . 0 J 


induced chromosome abertatlons in male Drosophila , (Mittler, S,. 19041 

696 Studies of chemical protection against radiation induced genetic aberrations, (Mittler, S, 
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697 The effect of ATP upon radiation induced ''dominant lethals".in Drosophila . (Wittier, .S., 
Webster, M.C., 1964) 

704 Effects of 2,4-dinitroplienol on the radioinduced dominant lethal factors in Drosophila 
melanogaster. (Nickel, E., 1965) 

715 Genetic effects of cosmic radiation in Drosophila melaiiogaster, (Reddi, 0, S,, 

Sanjeeva Rao, M., 1964) 

716 Influence of oxygen, helium, and metabolic inhibition on x-ray induced dominant lethality 
in stage 7 and stage 14 oocytes of Drosophila melanogaster. (Rinehart, R, R,, 1964) 

724 The effect of temperature during irradiation on induced mutation frequency in Drosophila 
melanogaster sperm, (Sollunn, F.J., Str|4mnaes, 0., 1964) 

726 Effect of temperature on radiation induced male sterility in the silkworm, Oombyx roori L. 
(Sugai, E,, 1965) 

727' Radiation mutagenesis in the silkworm, IV. Independence of radiation intensity as shown by 
induced sterility of spermatogenic cells, (Tazima, Y,, 1958) 

731 Mechanisms controlling two types of dose-rate dependence of radiation-induced mutation 
frequencies in silkworm gonia, (Tazima, Y., 1965) 

734 Analy.sis of postitradiation modification of g enetic damage in mature Drosophila melanogaster 
spemi. (Trosko, J. E., 1964) 

740 Recent developments in research on radiation and chemical mutagen effects in insects, 

(Borstel, R, C. von, 1964) 

748 Some effects of gamma radiation and a chemosterilant on the Mexican bean beetle. 

(Hennebetry, T,J., etal,, 1964) 

749 Effect of chemosterllants against the oriental fruit fly, melon fly, and Mediterranean fruit fly, 
(Keiser, I,, Steiner, LF.) 

755 Comparisons between mutagenic and cell-killing effects induced by radiation and radloraimetic 
substances, (Nakao, Y. , 1965) 

756 Radiosterilization vs, chcmosterilization in house flies and mosquitoes. (Schmidt, C. H., 
Dame, D.A. etal., 1964) 

757 A comparison of genetic changes induced by a monofunctional and a polyfunctional alkylating 
agent in Drosophila melanogaster . (Snyder, LA,, Oster, LI., 1964) 

766 Effects of gamma radiation on the fertility of the two-spotted spider mite and its progeny. 
(Henneberry, T.J., 1964) 

801 Cytological effects of radiation on testes of the screwworm fly, Coohliomyia homlnivorax. 
(Riemann, J, G., 1964) "" ^- 

810 Genetic effects from simultaneous irradiation of immature and mature Drosophila virilis males. 

(Clayton, F. E,, 1965) ^- 

811 Susceptibility of the grain and rice weevils, Sitophilus granarius (L.) and Sitophilus ze amais 

Mots, to gamma radiation, (Cornwell, P, B., 1966) - 

813 Soros effects of gamma radiation on the potato tuberworm, Gnorimosohema operoulella 

(Lepidoptera: Gelechiidae). (Elbadry, E,, 1965) -- 

823 Biological and histopathologlcal effects of gamma radiation on three life stages of Anthonomus 
grandis Boheman. (Mayer, M. S,, 1964) - 

829 The gamma irradiation of Glossinapuparial stages and control. (Potts, W. H , 1965) 

843 The effects of gamma radiation on the biology and behavior of forest insects and the possibility 
of their control. (Stark, R,W., Wood, D.L, 1964 ) 

870 Susceptibility of laboratory and wild strains of the grain weevil Sitophilus granarius fL 1 to 
gamma radiation. (Cornwell, P.B., 1966) ’ ~ - 

872 effect of dose rate on the response of Tri^c_onto Duv., Oryzaephllus surinamensis 
gtana^ (L. ) to ° Co gamma radiation. (Jefferies, D.J., Banham, E.J. , , 

1966) 

874 Susceptibility of Calloso^s ma^ to high dose rate gamma itradlatlon. A preliminary 
study. (Neharin, A. etal., 1965) , 

887 A comparison of the susceptibility of the grain weevil Sitophilus granarius (L) to accelerated 
electrons and Co gamma radiation. (Bull, J, 0., Cornwell, P, B., 1966) 

899 TJie influence of temperature upon the radiation susceptibility of Sitophilus granarius fLt. 

(Pendlebury, ],B., 1966) —^^ 

907 Field behavior of sexually sterile Anopheles quadrimaculatus males, (Dame D A 
Woodard, D,B. etal,, 1964) ^ ~ 




924 A study of radiation on the biology and population dynamics of the cereal leaf beetle, Oulerna 
melanopa (L,) order Coleoptera, family Chrysomeliclae. (Myser, W, C,, 1965) 

991 Summary of the Mediterranean fruit fly investigation program June 1964 through May 1965. 
(Organismo Internacioiial Regional de Sanidad Agropecuaria, San Salvador (El Salvador), 

1965) 

996 Sterilization of the navel orangeworm, Paramyelois transitella (Walker), by gamma radiation 
(Lepidoptera: Phycltidae). (Husseiiiy, M.M., Madsen, EF., 1964) 

1001 Control of weevil populations ( Sitophilus granarius (L)) with sterilising and substerilising doses 
of gamma radiation. (Cornwell. P.B, etal,, 1966) 

1002 USDA research program and facilities for the use of gamma irradiation in the control of stored- 
product insects, (Laudani, H. et al., 1965) 

1008 Proedde et installation pour la destruction d'insectes par rayonnemcuts nucleaites. (Doisot, M., 
Henrion, B., 1964) 

1010 The entomology of radiation disinfestation of gtaln. (Cornwell, P. B,, Ed.) 

1012 Application of ionizing radiation to grain disinfestation. (Goresline, H. E., 1965) 

1018 Dosimetry, tolerance, and shelf life extension related to disinfestation of fruits and vegetables 
by gamma irradiation. (Ross, E., Brewbaker, J. L, 1G6S) 

1270 The effect of radiation on the cockchafer, Meloloiitha vulgaris. (Lavrov, M. T., 

Bogomaz, V.A,, 1958) 


7. Pesticide Resistance. Pathogen Susceptibility 

See; 

893 Prospects of integrated radiation and microbial control of harmful insects. (Jafri, R. H., 1965) 


8. Tumour Induction 

660 Burnet, B,, Sang, J. E PFfYSIOLOGICAL GENETICS OF MELANOTIC TUMORS IN Drosophila 
melanogaster. 11. THE GENETIC BASIS OF RESPONSE TO TUMQRIGENIC TREATMENTS IN THE 

, mK AND tu Iw; s_t sjj-iu STRAINS, Genetics 49 (1964) 223-35. 

The inbred tuK and tu st su-tu strains of D. melanogaster have a low Incidence of melanotic 
tumours when cultured on a complete, defined medium under germ free conditions, Sub-optimal 
balances of pentose nucleotides in the larval diet, cholesterol deficiency, an excess of L-tryptophan, 
and exposing embryos to x-lrradiation, cause an increase in tumour penetrance in the two'strains and 
their Pi, but there are quantitative differences between them, The response of the tuK strain to 
treatment is due to a gene of low penetrance (m^) on the second chromosome, and Ttecesslve 
enhancer medifiar (e-tuK) on chromosome three. The response of the tu !^; st su- tu strain is also 
due to a tumour gene (m bw) on the second chromosome, which in normal environmental conditions 
is hypostatic to a recessive third chromosome suppressor (m-tu). It is fiilly penetrant in the absence 
of environmental treatments in genotypes containing the dominant allele (+SU”iM) of the suppressor 
locus, Dietary-envitoiimental treatments that increase tumour penetrance are thought to influence 
the reaction controlled by the tumour gene, rather than to interfere with the action of a specific 
tumour suppressor, (Auth.) 

661 Burnet, B,. Sang, J.H, PHYSIOLOGICAL GENETICS OF MELANOTIC TUMORS IN Drosophila ■ 
melanogaster . III. PHENOCRITICAL PERIOD IN RELATION TO TUMOR FORMATION IN THE” , 
tubw; St m-m STRAIN, Genetics 49 (1964) 599-61Q, 

Attempts to define the plienocritical period for the tu gene, in the tu; ^st su-tu strain, by environ¬ 
mental treatments show that the period,in which tumour penetrance can be influenced by x-rays 
differs in time and duration from the periods in which dietary environmental treatments are similarly 
effective. The x-tay sensitive period begins early in embryonic development and terminates after : 
the beginning of the Ist-larval-iastar. The sensitive periods for excess dietary tryptophan, cholesterol 
deficiency, and suboptimal balances of dietary nucleotides, ate the same within die limits of 
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resolution of ilie experimental data, beginning towards the end of the second instar and terminating 
after the beginning of the 3rd instar, x-ray and dietary envirorimental treatments conset|iiently 
influence tumour penetrance through temporally different developmental reactions. Since x-ray 
and dietary treatments cause an increase in tumour penetrance in .strains honiozygoins for the tu ^ 
second chromosome, irrespective of the allelic combination present at the suppressor locus on 
chromosome three, they have a direct influence on the penetrance of the tumour gene, rather than 
an indirect effect due to interference with the phenotypic expression of the suppressor. (Auth.) 

662 Ghelelovitch, S. THE TUMORIGENIC EFFECT OF x RAYS ON Drosophila (D. melanogaster ) AND 
ITS QUANTITATIVE DEVELOPMENT IN THE COURSE OF ONTOGENY, Bull, Ass. ft. Etude Cancer 
M (1964) 203-24 (In French). 

The D, melanogaster strain cl tu has a hereditary predisposition to melanotic tumours. Another 
strain, 8, does not have the genetic predisposition to tumours. The cl m larvae were exposed to 
x-tays at age 22, 48 or 70 h. Ofthe22hcontrok, 59.2 ± 2. % developed tumours. After 600 R, 

S9, S i 2.3% developed tumours. After 1200 R, lOOfn had tumors, and after 2400 li, 93,4 t 2, V’lo. 
Tumour development in the 48 h larvae was: control, none; GOO R, 60,6*3. S'k 1200 R, 

91.8 i and 2400R, 93.4 i At 70h, the results were; 600 R, 60.614.1200 II, 

83,7 i 2.3%; and 2400 R, 97.7 .t 1.0%. In a second expetiment, after exposure to 300 R, 84.4')<i of 
the 1st larval stage developed tumours. In the 2nd stage, 63. fjo developed tumours, and in the 
3rd stage, 54.2^'s. After 600 R the results were: embryos; 85. tumour growth; 1st stage;'80.7%; 
2nd stage; 54,and 3rd stage: 42, Radiosensitivity depended on the developtnetital stage, 
not the age of the larvae. But the period of change in sensitivity did not correspond to the moulting 
period. Whether the irradiation was done to the eggs or larvae of a given stage, tumours did trot 
become visible until the last day preceding pupation. With an appropriate dose of x-rays, tumours 
can be induced in almost all cl m larvae, regardless of age. With large x-ray doses (over 2-3000 R) 
a threshold of inversion was reached. Beyond this threshold the incidence of induced tumours declined. 
In the cl m and Fj(da x 8) strains, the statistical distribution of tu;nours followed the Poisson 
series, until the multiplicity of tumours increased. In the heterozygotes there was an excess of larvae 
without tumours and a decrease in frequency of those with only one tumour. (NSA 19:1965,27982) 

663(2) Ghhlhlovitch, S. PHYSIOLOGIC FACTORS DETERMINING IN THE FORMATION OF MELANOTIC 
TUMORS IN Drosophila (D, melanogaster ). INFLUENCE OF HEAT AND IRRADIATION, Bull. Ass, 
fr. Etude Cancer 50 (1963) 399-411, (In French) ~ 

The effects of heating and irradiation were combined to investigate the process of tumour development 
in this insect. In the various experiments x-itradiation (600-3000 R) either preceded or followed the 
application of heat to the larvae. Results showed that thermal treatment in all cases significantly 
decreased the number of pupae presenting tumours, but had no effect on the multiplicity of tumours 
appearing in those Insects in which heat failed to have an effect, Heat also did not modify the size 
of the developed tumours, which were much larger in irradiated animals by comparison with the 
non-Irradiated, Se;isitivity to heat increased in both irradiated and non-irradiated larvae with 
increased age. Heat had less effect on irradiated than non-lrradiated larvae; this was clearly 
demonstrated when heat was applied from the 24th-48th h of larval life, Tumour formation was 
inhibited in 50?) of non-irtadiated larvae, but larvae receiving,600 R at age 24 h were not affected. 
These results showed the necessity for distinguishing at least two stages in Drosophila tumour 
development. Three factors operate In the manifestation of this phenomenon: cellular sensitivity, 
which can be increased by irradiation; tumorigenic stimulus, the effectiveness of which depends on 
genetic constitution; and the promoting factor, which can be inhibited by heat. Heat may 

completely suppress the probability of tumour development but cannot modify the process 

quantitatively, ^om NSA 19:1965,8829) 
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9. Modifying Factors 

(Intensity, Mode of Irradiation. Ploidy. RBE. LET, 

Temperature, Synergists. Chemicals including Protective Agents, 
Environment at Irradiation. Medium, Irradiated Macromolecules. Etc.) 


664 Abeleva, E A, CHANGE IN THE NATURE OF RADIATION-INDUCED MUTATION IN THE 
SPERMATIDS OF Drosophila UNDER THE INFLUENCE OF ARGININE. Radiobiologiya 4, 3 (1964) 
420-31, (In Russia;i), Eitglish Translation: AEC-tr-6406. Radiobiology 4,3 (1964) 138-40. 

Distribution curves of die frequency of rece,ssive sex-linked lethals induced by doses of 10001! of 
yradiation from a "®Co-source were plotted for 11 successive 1-d-matings. The flies had been 
raised on ordinary or arginine-containing medium. The curves differed substantially only in the 
region coiTespondiiig to irradiated spennatids (the phase of nucleoprotamlne synthesis). The genetic 
radiosensitivity of males which had been given arginine at the mo.st radiosensitive phases (Sth-Bth .lay) 
decreased almost to the level of sperm cells. A characteristic reduction in radiosensitivity in 
sperm of males which had received arginine occurred a day earlier. The phase of increased radio- 
sensitivity was reduced, Support is lent to the supposition that the mutation process in spermatids is 
of a biochemical nature. 

665 Baxter, R, C. LETHALS IN Drosophila SPERMATOGONIA AFTER FRACTIONATED x-IRRADIATION. 
p. 34-35 of "University of Rochester, Atomic Energy Project, Brief Description of Most of the 
Research Programs Completed during 1964", UR-668, Rochester Univ., N.Y. Atomic Energy 
Project, 1 Jan. 1965, 175p. 

Experiments were carried out In order to measure the incidence of sex-linked lethal mutations 
induced in D. melanogaster spermatogonial cells after single and fractionated exposure to x-irradiatioti, 
When males are inadiated with a single dose of 2000 R and then aged for 20 d without females, the 
lethal frequencies found for each of 5 brood tests are remarkably similar to that found for 
brood 5 of the males aged for 20 d and then given a single dose immediately before brood testing. 
Spermatozoa not used in copulation ate clearly either absorbed or ejaculated, and are definitely not 
retained for long periods of time. Dose fractionation results in a highly significant reduction of 
lethals induced in spermatogonial cells, not attributable to repair or recovery mechanisms at the 
cellular level. A total dose of 2000 R is genetically and biologically more effective in producing 
lethal mutations when given as a single dose than when fractionated over 20 d at 2000 R/d, 

666 Alexander, M, L. THE EFFECTS OF RADIATIONS ON THE GENETIC SYSTEMS OF ORGANISMS IN 
RELATION TO THEIR PHYSIOLOGICAL AND BIOCHEMICAL SYSTEMS, p. 137 of "Reseaich and 
Development ill Progress, Biology and Medicine, No. 3", Abstr. TID, 4203, Division of Technical 
Information Exte;ision, (AEC), Oak Ridge, Tenn, Apr. 1964, 20Op, 

667 Alexander, M, L GENETIC EFFECT OF COMBINED x-RAY AND ETHYLENIMINE TREATMENTS. 
Genetics 52. 2. Pt, 2 (19651 426. Abstr. 

1-d-old males of Drosophila melanogaster were treated with 150011 of 250 kVp x-tays or injected 
with 0.0004 ml of a O.OIM concentration of ethylenimine, or the two treatments combined, Males 
were mated, individually, to three M-9 females (sc®‘ In S w» sc®; Cy/tJlL^) eveiy three days, Sex- 
linked recessive lethals were observed in samples from six remating periods. The results for x-rays 
were typical for radiation treatment with 3.e?o or 3,0?» letlials induced in mature sperm in two separate 
experiments, The rates Increased to ILOB'/d or ll,8“/j in period C which probably represents spermatids. 
In meiotlo and premeiotic stages the lethal rates were 2% or less. Witli ethylenimii;e treatment, the 
lethal rates were 2.9, 2.2 and 1.0?o for the first three remating periods for 1-d-old males, When 
7'h-old adult males were injected, the rates were 5,6. 7, B and 4,0% for the same three periods. 

The rate then drops to F/o or less as in all previous experiments. When the treatments were combined, 
the sex-linked recessive lethal rates were approximately additive for the rates of the radiation and 
chemical treatments in postmeiotic cells. For mating period A, the combined treatments gave 
5. 5% in tlie first experiment and 6. U?o in the second, In period C, the rates were 16,9?o for tlie first 
and 15, Vic for the second expetiment. Rates for the combined treatments are less predictable for 
mciotic and premeiotic germ cells, (Abstr.) 
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SG 8 Bychkovskaya, 1. B., Oclunskayai G. K. STUDY OF THE "OXYGEN EFFECT AT VARIOUS 

RADIATION DOSE RATES, Radiobiol^iya 4 , 1 (1!)64) fi3-66. (In Russian), English Translation: 
AEC-n-6404. Radiobiology 4, 1 (1964 ) 85 -90. 

Calandra granaria can tolerate anoxia for a limited period. x-Irradiation of the beetles was carried 
out at 200 kV and 20 mA, filter 0.5 mm of Al, 0.25 mm of Cu, at dose rates of 500 and 50 R/hiin. 
Oxygen concentrations from 0 - 21*511 were used. The dependence of radiation injury of the granary 
weevils on O-conceutration of the medium at the time of irradiation was characterized by an S-curve 
with a sharp increase in injury at a certain 0-concentration and an "oxygen ceiling . Within a 
certain range of 0 -concentrations, radiation injury varied with very small changes in 0 concentration 
whereas variations in dose rate within a considerably wider margin did not affect it. The magnitude 
of the Q-effect at various dose rates cannot be determined in a quantitative fashion as a simple 
function of the radical concentration per unit tinre and the 0 -concentration, The significance of this 
factor can be admitted only for very high dose rates, not investigated in this study. 

6ti9 Carlson, E. A., Novitski, E, COMBINED ICR lOD AND x-RAY ANALYSIS OF THE STRANDEDNESS 
OF THE SPERMATOZOAN OF Drosophila melanogaster . Genetics 50, 2 (1964) 239-40. 

To test the chromatid composition of spermatids, Otegon-R wild-type males were injected with 
ICR 100 (monofunctional quinacrine mustard). Half of these males were irradiated with a 3000 x-ray 
dose 24 h after injection. The other half were not irradiated. A third batch of wild-type males were 
irradiated with 3000 R at the same time as the preinjected series, but no ICR 100 was received by 
these males. All three groups were mated to cl(echinoid dumpy clot) virgin females. The Fj 
were scored phenotypically for mosaic and complete mutations at the dumpy locus. The results showed 
no conversion of ICR lOO mosaic dumpies into complete dumpies through loss of a non-mutant 
chromatid in spermatids assumed to bear two chromatids per chromosome. The lack of change in the 
ICR 100 mosaic dumpy frequency supports, but does not prove, the model of a spermatid containing 
one chromatid per chromosome. Loss of the single chromatid through breakage in this model should 
result in a total loss of the mosaic rather than its conversion to a complete mutant. The results ate 
summarized as follows; for ICR 100 alone. 12 mosaic dumpies and 3 complete dumpies among 
4740 progeny; for 3000 R alone, 6 mosaic dumpies and 9 complete dumpies among 6185 progeny; 
for combined ICR 100 + 3000 R, 23 mosaic dumpies,and 7 complete dumpies among 4431 progeny. 


S70 Chopra, V. L. TESTS ON Drosophila FOR THE PRODUCTION OF MUTATIONS BY IRRADIATED 
MEDIUM OR IRRADIATED DNA. Nature, bond. ^ (1965) 699-700. 

Food (10% dried killed yeast, lO?.: sucrose, 3% agar in water) were exposed to 1 mrad ofy-radiation 
in a single exposure. In the first experiment, 24-and 48-h-old larvae were transferred to the 
irradiated food about 36 h after exposure (termination), and the frequency of sex-linked and second 
chromosome (autosomal) lethais determined simultaneously in both males ,and females. In a 
second experiment, the usual maize meal-molasses food was used. Young Ot-K females, mated 
24 h earlier were transferred to irradiated food for egg laying Immediately after exposure, so that 
developing flies should be exposed to the full effect, Results (tabulated) do not provide any evidence 
for a mutagenic substance being produced in irradiated food. - DNA from herring sperm was , 
exposed to lOOOOO R ofy-radiation (31 min exposure), then mixed with Drosophila food, and flies 
were then allowed to oviposit oh it. The development of the flies was considerably delayed, first 
emergence taking 14 d (controls 9-10 d). In 1089 chromosome from 91 males developing on the 
above food (2200 chromosomes from 167 control males) the percentage of sex-linked lethais was 0.18 
(0,22), A mutagenicity of irradiated DNA for Drosophila is not supported. 



671 Come, T.V. MORPHOLOGICAL AND, REPRODUCTIVE VARIATION UNDER FOUR ENVIRON¬ 
MENTAL PRESSURES IN AN INBRED STRAIN OF Drosophila melanogaster. Dlss. Abstr . M, 2 
(1964) 764. , , ' 

The primary objective of this study was to determine the effect of radiation induced mutations on I 

the level of homozygosity, in an inbred line of D. melanogaster , as determined by variance In 'I 

phenotypic responses. The study contained three major aspects; selection,for thorax length, | 

genotype-temperature interactions, and small population density effects. The study indicates that | 

genetic variability for thorax length Is present In this highly inbred stock. Also, the factors concerned | 

with size are, at least in part, epistatic to viability. Numerous inconsistencies were observed in the | 
results, but the following conclusions seem valid ■ 1 . Radiation reduces fecundity and contributes tp, 



a reduction in offspring body size. 2, Low larval density will affect body size, with or without 
irradiation. 3. Selection pressure reduces fecundity particularly in the lines selected for .miall size. 
4, Selection pressure is effective in this inbred line, but not symmetrical, 5 , Temperature 
vwiations can affect body size and fecundity. 0. Selection for large thorax has a positive effect on 
viability at higher temperatures, 7. At larvae densities below 50 there is a linear relationship 
between size and density. 8 . At higher ternperanires more females are produced. (Prom DA) 

672 Dubinin, N. P., Arsenieva, M, A., Glembotakif, Ya, L,, Dubinina, L. G., Kozlov, V. M., 
aevchenko, V, A, GENETIC EFFECT OF SMALL DOSES OF IONIZING RADIATION. A/CONF. 
28/P/386, 3rd UN Internacioiial Conference on the Peaceful Uses of Atomic Energy, May 1964, 20p. 

P. 1-0 describe an investigation on the effects of fractionated doses of y-rays, neutrons (1 MeV), 
and protons (126-130 MeV) on lethal and sublethal sex-linked mutation.', in Drosopliila ,, A comparison 
of a number of sex-linked reces.sive lethais and subleihals per 1 rad/ 10 ’ gametes induced by 
irradiation with smaU doses and by a single irradiation at a level of 1000 rad .shows that small dose,s 
(20 tad in one treatment of fractionated irradiation at 5 rad per treatment) produce far more point 
mutations (mainly recessive letlials) than do high doses. It is concluded chat the genetic effects of 
small do,ses are cumulative and that no efficient chemical protection against such effects i.s possible. 

673 Duooff, H, S., Bosma, G.C. EVALUATION OF REPAIR PROCE.SSES IN x-IRRADlATED FLOUR 
BEETLES BY MEANS OF THE SPLIT-DOSE TECHNIQUE. Radlat. lies . 22 , 1 (1964.) 18S, Abstr, S 3 , 

As a prelude to Investigation of recovery mechanisms in irradiated insects, the rate and the degree 
of recovery in x-irradiated flour beetles ( Tribolium confiisum Duv.) have been measured by the split 
dose technique, If larvae received a single dose, 80-100<y, survive (are alive 6 weeks later as normal- 
appearing adults) exposure to 2,5 kR, but 6-^ suivive after 5 kli, under "standard" conditions 
(30“C, 60% relative humidity, medium consisting of 96% white flout- 4 % dried yeast). Larvae were 
exposed to an initial dose of 2.5 kR, and a second 2,5 Idl dose was administered at varying time 
mmrvals afterwards; the existence of at least two distinct components of injury was apparent. One 
injury component is repairable within 4 h or less; the other is not demon.strably altered within 48 h. 
The two components are about equal in magnitude. Adults are much more radioresistant, having an 
LD50 of approximately 12 kR, but exhibit little or no repair with intervals up to 24 h between two 
7 R exposures. It seems likely that both the greater resistance and the absence of rapid repair ate 
associated with the absence of mitotic activity in the somatic tissues of the adult insect, (Abstr,) 

674 Elequin, F. T. x-RAY DAMAGE AS MEASURED BY DOMINANT LETHALS, SEX-LINKED RECESSIVE 
LETHALS AND,TRANSLOCATION.S IN Drosophila melanogaster AND OXYGEN AMn AuicnM /le ttc 
MODIFYING FACTORS. Piss. Abstr. 

D. me jgnystey (Oregon-R strain) males, 17-24 h old, were x-rayed with two fractions of 500 R each, 
separated by an interval of 20 min. The two xnay fractions in any given experiment were given in 
the same gas, either o,or At, During the Interval between the two x-tay fractions, the flies were 
<ept either in Os or in At. Within 1 h after the x-ray treatments each male was mated simultaneously 
the following number of virgin females for the measurement of induced sex-linked recessive 
lethais. translocations and dominant lethais, respectively; ( 1 ) two or three y Muller -5 females; 

(2) two or three 1^, £ females; (3) one female derived from the cross between the males of 
Camon-S strain and the females of Austin strain, For the experiment in which the flies were x-rayed 
in O 2 and were kept in Ar between the two x-ray fractions, an increase (n the damage as measured 
by sex-linked recessive lethais, dominant kthals and translocations was observed in the spermatid 

; stage over that observed in the experiment in which the, flies were x-rayed in 0 , but kept it) 0 

between the two x-ray fractions, peak sensitivities occurred at the early spermatid and melotic 
stages, In the absence of Oj during treatment, the differential response is mucli less obvious. With 
the x-rays given in Ar, no significant difference was found in the induced sex-linked lethais and 

translocations between the Ar and Oj treatments during the interval between two x-ray fractions. For 

the dominant lethal tests, the results were the opposite of what were expected. Of the total 
translocations recovered, the Y-chromosome was Involved in less than half and .showed no preference 
fot.either one of the two major autosomes (2and,3), The frequency of the translocations involving 
, hromosomes two and three is 2,6 times as great as tlie Y-A (autosome) tr.mslocatlons, Ctiromosoraes 

two and t ree were abom equally affected by the x-ray In the Iq matings, ,a greate. 

mouiu of sterility was observed in the translocation tests for the in-oxygen, x-tay LtnLt than for 
the in-argqn, x-ray treatment. The, in-^argon. x-ray treatments had about the same number of 
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sterile matings as the controls, The iMttern of sterile I'l matings for sex-linked lethals is not consistent, 
indicating that the irradiated genomes behave differently in males and females. 

Erdman, H. E. x-RAY AND FAST NEUTRON EFFECTS ON HiODUCTIVlTY OF FLOUR BEETLES, 
p. 137-39 of "Hanford Biology Research Annual Report for 1964". BNWL-122, Battelle-Northwest, 
Richland, Wash. Pacific Northwest Lab. Jan. 1965, 229p. 

Effects of temperature, x-ray, and the sex irradiated were studied for the day-old flour beetle. 
Ttibolium castaneum (Herbst). Onset of reproduction was earlier and productivity greater as ^ 
temperature increased, A 4 Id? exposure of females delayed reproductive onset by 2-3 d. Productivity 
was reduced by 2 and 4 kR. Radiation effect on productivity was additive when both sexes were 
x-rayed. The ratio of doses required to produce 5(P/o dominant lethals was 2.4:1 relative to 250 kV 
potential x-rays and 4,6 MeV fast neutrons. (Auth,) 

Erdman, H. E, EFFECTS OF A SULFOXIDE COMPOUND ON FLOUR BEETLES EXPOSED TO X-RAYS, 
p, 142 of "Hanford Biology Research Annual Report for 1964". BNWL-122, Battelle-Northwest, 

Richland, Wash. Pacific Northwest Lab. Jan. 1965, 229p. 

The effects of various sulphoxide compounds on the sensitivity of flour beetles, TriboUum coiifusum 
and Trlboliuro castaneum to x-radiation was investigated. Results are presented in tabular form. 
(NSABo’Jw 10504) 



Erdman, H, E. DOSE RATIO OF x-RAYS TO FAST NEUTRONS IN PRODUCING DOMINANT 
LETHALS IN FLOUR BEETLES, Tribolium castaneum . HW-SA-3719, General Electric Co. Hanford 
Atomic Products Operation, Richland, Wash. Nature , Lond. 2K (1965) 99-100, 

The dose ratio of 250 kV x-rays and fast neutrons of mean energy 4,6 MeV for B(yy» dominant lethals 
in flout beetles, T. castaneum , observed during 2 weeks post-irradiation are reported. The term dose 
ratio is used since dose-response curves (dominant lethals) were of the raultihit type curves for x-rays 
and one-hit type for fast neutrons. Fast neutrons were found to be 2-3 times more effective than 
x-rays in producing 50% dominant lethality. The mean dose ratio of 2,4, which produced Wk 
dominant lethals in Tribolium, corresponds with the value of 3.4 in Drosophila . (NSA 19!l06,5,10B52) 

Fahmy, 0. G., Fahmy, M, L, GENETIC PROPERTIES OF EXOGENOUS DEOXYRIBONUCLEIC ACID 
AT VARIOUS LEVELS OF DEGRADATION IN Drosophila melanogaster. Nature , Lond. W (1965) 


Homologous DNA was exposed in the gel-state to a massive dose of y-rays (> 230 000 R). Degradation 
of DNA by ultrasonics or y-radiation did not alter the type of mutations induced, but only increased 

the mutagenic efficiency as regards the induction of small chromosome deletions (Mini^, These 

results, which show the inactivity of degraded homologous DNA as regards sex-linked recessive lethals, 
are in cleat contradiction with Parltash's report (711) that these mutations were produced at a high 
rate (5,7%) among the progeny of flies fed with an unspecified sample of irradiated DNA (presumably 
heterologous), when it was further suggested that part of the maotomolecule was incorporated into ’ 
the nuclei of the fly's germ line, 

679(') FritrNiggli, H,, Dlenet, E., Scbleuss. P, SAUERSTOFFEFFEKT NAGH KDNVENTIONELLER 
RiSNTGEN- UND HOCH ENERGETISCHER ELEKTRONENBESTRAHLUNG BEI EINER STRAHLEN- 
MODIFIKATION (PHANOKOPIE), (Oxygen effect after conventional x-ray and high-energy electron 
irradiation in a radioinduoed modification (phenocopy)), Biophysilt 1 (1963) 51-59. (In German) 

By irradiation of 5-h pre-pupa of D. melanogaster the wing placement of the.adult flies was changed 
in the sense of spreading. The origin of this radio-induced modification, which, represents at the 
same time a phenocopy, Is dependent on genetic' factors, since two different inbred strains were 
distinguished from one another by their radiation sensitivity^, The biological effectiveness of electrons 
and photons were compared, Irradiation in pure Nj hitidered drastically the origination of the anomaly 
(a reduction from 98% injuries by 5000 R of 30-MeV electrons to 5%). No difference in protective 
effect was observed for SO-MeV electrons or 180-keV photons. The oxygen effect was postulated to 
be a blocking of processes In tlte mactoraoleculat region. (NSA 17! 1963,30307) 

68()W Glembotskil, Ya. L,, Lapkin, Yu, A., Farfeiw, G. P,, Kamilova, E.M, THE INFLUENCE OF 
COSMIC FLIGHT FACTORS ON THE FREQUENCY OF SEX-LINKED RECESSIVE LETHAL MUTATIONS 
IN Drosophila melanogaster. Kosm, Issled. 1 (1963) 326-34, (In Russian) , 


ExperinienK c.irried out during Vostok-3 and -4 flights revealed various type,? of mutations in 
D. melanogaster. Data from these flights were correlated with data obtained during five previous 
flights. Ill spite of the great variety of reactions found, a certain parallelism was observed In the 
heredity of insects exposed to the same conditions. Weightlessness, vibrations, acceleration, and 
cosmic radiation are postukited to combine and produce some variations in mutagenic rcactioms, 

{N,SA 18:1964.41129) 

681 Ikenaga, M., Kondo, S. COMPARATIVE STUDIES OF MUTATION FREQUENCIES INDUCED BY 

TREATMENT AND y-IRRADIATION IN THE MALE SILKWORM. Mutation Res. 2, 6 (1965) 

534-43. 

A wild type strain (C 108), and a market strain homoxygous for pe (pink egg, v-0,0) and re (ted egg, 
V-31.7) were used. The frequency of mutation induced in the male silltwotm fed with “P on the 
3rd d of the 4th instar (shortly before meiosis) was compared with that induced by y-irradiatioii. The 
daily dose of y-rays was carefully adjusted day by day so as to fit the daily change in the ahsoiired 
dose delivered to the gonad by the ingested ®P. The gouad dose for the treated group was esti¬ 
mated by applying Loevinger's equation (see Loevinger et al. "Radiation Field and Tlieit Dosimetry: 
Discrete Radioisotope Sources", p. 693-799 of "Radiation Dosimetry". Hine, G.II,, Brownell, G. L , 
Eds,, New York, Academic Press. 1956); the parameters involved in the equation were experiment,ally 
determined with special care for biological factors. Using the ®*P dose estimates thus determined, 
we found that the mutation frequency was equal for the ®P and y-tay groups at the same absorbed 
dose. The authors conclude th,at there could be no cliance for a mutation induced by transmutation 
to show up under the existing conditions and that the proposed ^*P dosimetry is satisfactory, 

682 Ives, P. T. THE COMPARATIVE PATTERN OF MUTAGENESIS IN Drosophila SPERMATOGENESIS 
AFTER X RAYS VS Co® GAMMA RADIATION. Genetics 50, 2 (1964) 258. Abstt, 

Irradiated by x-rays (110 kV, 10 mA, 1 mm Al) D. melanogaster Oregon-R/cn bw cfd' were tested for 
X-linked mutations using the same exhaustive mating scheme for days 1-12 as reported in 
Genetics 48:1963,981-95 for '’’to tests. After 1 Id? of x-rays the daily iiattetn of mutagenesis was 
very similar to that shown earlier by Oregon-R/ruc-th (b'cC in the ®Co y smdy. The x-ray tests 
produced after 1 kR 188 mutations in 6837 tests (2.7%) of days 1-3 sperm, and 87 in 861 tests (10,1%) 
of day-6 sperm, After 2 Id? there were 392 mutants in 7749 days-1 to 3 sperm (5. l%),and 150 in 
768 days-5 to 7 sperm (19.5%). There was a similar linear dose-rate relationship between 1 Id? and 
2 Id? throughout the days 1-12 period. There was no evidence of any difference in effect between 
x-rays and ®Co y-tays. (Abstr.) 

683 Iyengar, S.V, THE EFFECT OF COLD FRETREATMENT ON RADIATION EFFECTS AS RELATED 
TO AGE IN Drosophila melanogaster. Genetics 50, 2 (1964) 258-59. Abstr. 

Two age groups, young (0-24"h-old)and old (2-week-old) Drosophilii niales having the Y’^tbw''’ 

(marked.ring Y) chromosome were each divided into four series, (a) untreated young and old conttoli 
(Y.O); (b) males subjected to-8°C for 15 min (CT, CO); (c) males that received 2500R(YX| OX); 
and (d) males that were subjected to -8‘C for 15 min prior to irradiation (CYX, COX). Males of all 
series were mated to virgin females of a suitable stock that enabled the detection of exceirtional 
males showing the loss of the Y-cliromosome and/or its bw_^ gene and tire loss of the parental 
X-chromosome. Broods were made every 3d and cultures were maintained at 2S‘'C. Combined results 
for the first four broods were as follows (exceptional males/total): Y, 9A,531 (0.25%); CY, 9/8700 
(0.24%); YX. 18/8937 (0,61%) and CYX. 20/2706 (0.73%), 0, 3/3143 (0. OiP/a); CO, 4/1396 ( 0.20%); 
OX, 21/1778 (1.18%) and COX 6A577 (0. 38%). The control groups would show few if any losses of the 
parental X-chromosome, thus almost all exceptions would represent Josses of the Y-chromosomc, 

Results seem to indicate differential response of the two age groups to these pliysical agents, Sterility 

tests on all exceptiomtl males have been carried out. Bilateral mosaics appeared onl)r in the young 
group. Older males suffer a serious reproductive .setback due to cold-pietreamient, (Abstr.) 

684 . Khan, A. H., Alderson, T. MUTAGENIC EFFECT OF IRRADIATED AND UNIRRADIATED DNA IN 

Drosophila , Nature, Lond. M (1965) 760-2. 

The effects of adding irradiated DNA to chemically defined and axenic Drosophila medium were 
: investigated. Calf-thymus DNA as a dry powder was exposed to 100 900 it (exposure time 6 min 

12sec), Newlyhatclied Or; j< Larvae were allowed to develop into adults on the above medium. 
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containing 5')!) irradiated or S"/> uiiirtadiatcd DNA. Results are talmlatcd. Botli DHA exiittriiiieiit!; 
show a significant increase in S', niitasonial recessive lerlial-niosaicistn coiuiated with the cnntrol. 
Tables 2 and a show, however, that the irradiation of calf-tliyimif. DNA, jirior to its .additinii in the 
brval medium does not produce a significant iiictcasc in mutation in 

685 * Khishin, A. F. E, EFFECTS OF STORING x-RAYED Sl’EliMATOZOA ON TllF l'l!I::(.)Ui;NCy 01’ 

TRANSLOCATIONS AND SEX-LINKED LETHALS IN Dtoso|)liila riiehmogastcr. Z. VemtliLulirc 1J4, 

3 (1903) 280-4. (In English) 

X-Rayed adult males of D, melanogastcr were left with untreatiicl female: frulu 2-3 d after wlileli the 
males were discarded. Sex-Iirikcd recessive letlials ami iran.slocation,5 were scored in progeny produced 
during the first 2 or 3 d following irradiation, and after storage of the sperm.-itoxoa in tlie ftiiiiak'i; 
for 6 d. The results obtained show iliat the fretiueiiciiis of sex-linked letlials ,iiid of transhxiatlmi 
involving the two large auto.sotnes and the X-cliromosome were uncliangal by storage. In exiHiriments 
in which Y, 2, 3 translocations were scored both tlie2-3, aiul the Y translwuitions showed a slight 
increase. These experiments show tliat tlic strong storage effect on tmiisloeatioiis produced by 
certain alkylating agem.s is peculiar to chromosomes treated by these chemicals. (Aiitli. summary) 

fiS6 Kondo, S. RBE OR FAST NEUTRONS TO y-RAY.S FOR MUTATIONS IN RELATION TO REi'AUl 
MECHANISMS. Idengaku Zasslii (Jap. J, Genet, )4(), Siippl, (IDlifi)'J7"ini,;. 

A brief review of relative biological effects (liBH) for somatic and genetic damage is given for 
various organi.sms, A brief summary is given concerning comfiamtive stiidie.? of inntatloii freijimncitis 
with silkworm irradiated witliy-tays, 14 MeV neutrons, and fisskw iieutroiis, itom the analysis of the 
silkworm data combined with the above inentionccl revkiw of RUE data for other orgaiiisms, the 
following hypotheses are proposed! The overall mutation frequency in silkworm goiiia depeiids on tliu 
interaction of radiation with the intercellular repair mecliaiiisnis cuinieetet! with certain timlti-celhilar 
organs, and the low mutation rate recovered on acute yirradiation of silkworm larvae at the kite 
gonial stage is due to stimulation of repair by tadijrtium (Aiith,) 

687 Kiinkel, H. A. GIBT ES EINEN GENETISCHEN STRAHLENSCIIUTZ? (Does genetle radiation 
protection exist?). Atonipraxis 19, 7 (1964) 3ni-.5. (In Getiiiaii) 

The various hypotheses being discussed at pteiseni in regard to the effective mechaiiism of chemical 
radioprotective substances admit (in contrast to previous views) the po.S 5 ibiliiy that direct radiation 
effects, e.g. radiation-induced point mutations, can also be iiifluencod by so-called protective 
substances. Extensive genetic experiments with Drosophila tiielaiiogastcr and also with Haetcritiiii ctili 
have .shown that application of cysiein and also of .serotonin before irradiation reduces tlie iiidtictioiT”” 
of mutations. On tire other hand, the compound amincicthylisotliiiironium (AET), which is known to 
be especially effective against somatic radiation damage, caused a significant increase in the 
radiation-induced mutation rate, (Aiitli.) 

f.88 Kunkel, II, A., Trams, A., Iletike, H. EFiTCTOR8-lIYDROXYTliYn'AMINE[SEROTONIN)ON 
THE RADIATION-INDUCED RATE OR MUTATION IN Droso phila rnelanocaster. N atutwiisensclia ften 
M, 23 (10C5) 6,50, (In German) ——™_™.. 

The percentage of recessive, sex-liiiked, lethal tnutations produced in D. tiielaiiogaitef witb30(i0 rad 
was 7.9^!), and was 1. (?/»in flies treated with 0.1 mni^ of a % solution of serotonin injected Itilra- 
abdoniiiiaJly. In flies treated with .serotonin 10 miii before irradiation, the percentage of recessive, 
sex-linked, lethal mutations was 18, The results were not caused by the addition of the effects 
of the two mutagenic factors, but were produced by an Irradiatlon-serisitiziiig effect of serotonin which, 
in diffetetit biological systems,, can have a radioprotective effect ,(CA Mtiyiili, 3W0d) 

(iSi) Kuzin, A.,M. THE THEORY OIMfflilimCAL ACTION DR RA.Sr^^ RatlloMologiva 4. 

1 (1964) 18-22. (In Russian) 

The literature is reviewed on the RBE of irradiation by iitiuttoiis in coraiBrlson wltbyrays. Prom, 
the classical target theory, neutron irradiation should be less effective because of the jilgh ionlMtion 
den.sity and,high loss of energy in pjissing through a struemre. However, numefous experiments have 

shown that neutron irradiation is more effective than y-lrriidiatfoii. The neutron RBE values for 

10 tissues including Drosophila ate tahul,ated, Comparison of acute and chronic radiation effects 
indicates a higher RBE in the chronic ,action of .small doses of neutroiis. The cumulative damage from 
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neutrons iscomklcrcd different from tbai dim toy-irradiation. Tim structural-metabolic tliiiory 
proptisud liy tliis aiitiior earlier coiisiilers tliu damage dm; to striictiiral, mciaholic, .•ind recovery 
factors, coiitiinioitsly taking place in the living cell. A foniiul;,i is ive:amt<;d for calcijlaiing rlie 
effect, 

dfb' i,cfcvre, G,, Ir,, Joiissou, U.-D, TIIE EEFEcr DE MATING iMTTiMSlTY i iM MilTATldN FHB.iUHNGY 
PATTERNS DETECTED AFTER IRRAlUATKiN (T Llm^ldula nicl. moiia.sier MAl.lTi. tj^utics Ti 
(ll)M) fl7i)-!J(!. 

The patterns of mutaiion frequeiicie,s detected at daily intervals fnllowing irratiiaiidu of adult males 
with 4flni) R are strikingly affected by rhe m.ititig regimen that is subsctiiiemly applied to them. 

Tbi.s fact implicii that differential imitalnliiy, not recovery Irmn tlie geimtit effects of irradiation, is 
responsible for the U-sliaped mimitloii fretiucncy curve oliscrved after Irradiatkm. Wlieii tnalcs are 
allowed to mate but once a day, the sncccssivc sperm samples generally cuiitaiti a mixture of 
sperm derivt'd from cells that were at different stiigcs of maturity at rlit; tiim,: of irr;uli;itiiiii, Tliit.s, 
tlie variation in nuitatlon fretiimiicy at .successive intervals after iixadiatioii i.s iriiiiimai. Only when 
Irradiated males mate several times e.icli day is it possible to obtain sjmrm samplcit ilcrived more 
or less lioiiiogeiieously from single .stages of .spennatogenesi!. liven iticii, if iniitatiDii frcqiieiicics are 
collected on a daily ba.sis, changes wiiliiii a IM It period arc coinplcicly oltscined. Optimally, 
irradiated males must be provided each day with a .succession of virgin fcmalcii .so that oirservetl 
matings can be nijttiiiied tiitd imitation freqimiicics deteriiiiiieil separately from each t,:oiiSf'cntjve 
insemination. Wlteii this teeiiniiiiie i,s adopted, the imiiatlnn fret|ueiu;y is .seen to change dtarttlt,:ally 
within the course of the first three iiiatiiig.s after Irradiation of 3 ■d'old malt.T,, beginiiing with tlie 
liigli mutation fretiiieiicy characteristic of fully matutc, motile sperm (4% per UiOrtii), lint falling to 
tlie much lower level char,ictcristic of iiumciilc, imimuiitc sperm stages (1. (/'/« pur IWiiR), |iy 
the 4tli orBthday after irradiation, if the mating sclieiliile is praperly ailjustcd, the miitatioii fretincncy 
rises again to ,i level as higli a.s (or higher than) that oluiracturistic of matutc sperm a.s germ cells 
Irradiated in the highly mutable early .spemiatid stage come to be sampled, Aitiioiigli tlic pattern 
of mutation frequencies is strongly affected by inatiiig irnunsity follnwing Irradiatinn of adult niaks, 
tlie overall mutation frequency is not, so long as the entire iiopulatioii of postmeiotic germ cells is 
sampled. (Auth.) 

691 Lefevte, G,, Jr. FACTORS MODIFYING MUTATION ITiEOUENCY I’ATTERNS DETECTED AFTER 
IRRADIATION OF Drosophila melanogascer MALES. Mutati on Res. li (lilti.'i) Mi-lifi, 

The reduction in mutation frequency associated wUh prem.Ttiiig irradiated males can be explained by 
the higher intrinsic mutability of fully mature as compared with less imitiire stiiirni; it ctmiint be 
explained by recovery from genetic effects of irradiation, Tlii,s is supported by the fact that witli • 
holding irradiated virgin 2- and 7-d-oId males from mating for 24 or 48 li al.w reduces the raiitatinii 
frequency, but only to a level intermediate between tlitu oliservcd in the finsi mating immediately 
after irradiation of virgin males of comparable age, and tliat oliservcd froiti matings made ',!4'4B h 
later, If In the meantime the males have been alloweil to mate repeatedly. The change In kcqucimy 
of mutations detected at successive intervals after irradiiitioti is a dynamic reflectiiin of the progress 
of spermatogenesis, a.s germ cells having different mutabilities because they were at different stages 
of development at tlie time of itiadiaclon arc sampled tint! .after anotlier. (Itoiii aiith, summary) 

602 Magdoii, L, Wintcrfeld, G. ONTERSUCHUNGEN ZUR WIRKUMG VON KATALA.SE UNO 

PEROXTDA,SE AUF DIE RTRAHLENINDUZIERTE MUTAIHLITAT i)EI Drnsopiil la melaiiogaster . (.Study 
on the effect of catalase and peroxyda.se on radiatkiii-iiiduccii iitnta'bilityliTDrowpliila miimogiistur). 
M‘Le#‘^wpie 126, 3 (100.5) 427-;il. (lit Gcrtiiaii, with Eiigllsli and (keiidniT™^^ 

Solutions of peroxydase or catalase were iiijectud abdominally into adult males of 1), melmiogast et of 
the wild Berlin strain prior to irradiation wltli a x-ray dose of ISmi tt. (.Islng die M-S-methodrthe 
incidence of rcce,ssive sex-litiked letlials at differeni stages of spermaKigeiiesls wa.s determined. 
Peroxydase and catalase decreased tlie radiatiom-induced iiaiitiiloii rate only in genu cells still in a ' 
stage of division at the time of irradiation. No signlfieaiii effect on mature sperm and spermatids 
was observed. 

693 Matsudalta, Y., Ito, T,, Yamasaki, S,, Wiizaka, S,, Domoii, M. DM THE ERACTIDNAL- AND 
WHOLE-BODY MUTATIONS INDUCED BY SORT X-RAY.S IN Dtosonliila, Ideipktl Zassiti (Jap, 

’, J. Genet, ) 3B, 4 (19114) 283-iil), 
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2-d-oltl Oregon-R males were exposed to 400 R. 720 R, and 1440 R of nearly monochromatic x-rays I 

(1- 54A) and mated with virgin females of ][ w m f stock. Fj females were examined for four marker' f 

genes. In the dose range employed more fractional-body mutants were induced than whole-body [ 

mutants. (.Spontaneous mut.ition was not counted). A reverse relation has been reported by various ,■ 

workers in the high dose region (2000-5000 R), which appears to be consistent witli results for yea,st ) 

cells obtained over a wide range of doses, suggesting an analogous meclianisni in two widely different j 

organisms. f 

694 Mittler, S. THF FAILURE OF SULFHHYDRYL COMPOUNDS, AF.T, MEA, AND GLUTATIONE TO ; 

reOTECT AGAINST X-RAY INDUCED CHROMOSOJvlE ABERRATION.^ IN MALE Drosophila , Int. J. i' 

Radi,It. Biol . 8 (1964) 405-13. I. 

Pre-treatment with the mammalian radioprotectivesulphhydrylcompounds AET, MEA, and glutatliione ; 

did not protect the Drosophila testis from radio-induced genetic damage. Protection was not given [ 

to spermatozoa, spermatids, spermatocytes, and spermatogonia. The responses measured were i, 

production of recessive sex-linhed lethals, translocations, deletions, loss of X- and Y-chtoiiiosomes ' ^ 

and dominant letha Is. MEA increased the recessive lethals in the 3-6 d brood. Pre-treatrneiit with j. 

glutathione increased the incidence of XO males in the 6-9 d brood and post-treatment in 0-3 d brood. j 

MEA and glutathione increased the percentage of eggs that failed to develop in dominant letlial tests. 

(Autli.) 

695 Mittler, S. STUDIES OF CHEMICAL PROTECTION AGAINST RADIATION INDUCED GENETIC 

ABERRATIONS, p. 113 of "Research and Development in Pi'ogress. Biology and Mediaine. No. 3". f 

Abstr. TID-4203, Division of Technical Information Extension, (AEC), Oak Ridge, Tenn, Apr. 1964, ( 

290p, ; j ;■ 


of exceptional (XO) y w _f males. ATP did not prevent the loss or aid in the recovery of these 
chromosomes in the postmeiotic stage;! of .sperniatogeiic.sis at the time of irrjidialioii reprejenied 
by the broods of day 0-1, 1-2, 2-3, 3-4 or 4-5, However, in the 5-11 d ATP brood there wa.s 
significant rodtiction of XO males, 3. of the total oflspring as tminpared to 4,4(f;ii in the mnitrul 
brood. In the next brood, day 0-7, tliere was no reduction of XC) iiialca; Itowevur, in lir(H)ds wliieli 
also represent cells in or about meiosi.s, days 7-H and ii-H, there was a .>iigiii(icant rediiciioii of 
XO males in the offspring of the ATP-treated males. The criiuti)l litoods for days 7 8 and M-u had the 
greatest nuinber of XO males, 7, S’k and 7.2.7}!) respectively, and also I be fewest uifsptiiig. Tliom 
was also a reduction by ATP of XO males in brood day D-lh, wliicli represom late spetiiiatogoiiia at 
the time of irradiation. There were no significant differences between control and tretittul liroodii 
for days 10-11,and 11-12. (Abstr.) 

699 Mituo, I., Kotido, S. COMPARATIVE STUDIE.S OF MUTATION FREOUEMCIES INDUCED BY 

TREATMENT AND y-IHIlADIATION IN THE MALE SILKWORM, Mutation Res. 2 (I'Jtib) 534-43. 

The frequency of mutations induced in the male silkworm fed with ’''P on the 3rd day of the 4th instar 
(shortly before meiosis) was compared with that induced by y-irtadiatlon. Tlie daily dose of 
y-rays was carefully adjusted day by day so as to fit the daily change in the absorbed dose delivered 
to the gonad by the inge,sted “P. The gonad dose for ilie tte.ated group was estimated by applying 
laseviiiger's equation; tlie parameters involved in the equation were experimentally detennined with 
special cate for biological factors. Using the ’*P dose estimates thus determined. It was Ibiiiid tiiat 
the mutation ftequenoy was equal for the ^^^P and yray groups at the same absorbed dose, it was 
concluded that there could be no chance for the mutation induced by ®P transmutation to show up 
under the present condition.s and that the proposed ®P dosimetry is satisfactory. (Aiitti.) 
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Mittler, S. STUDIE.S OF CHEMICAL PROTECTION AGAINST RADIATION INDUCED CHROMOSOME 
ABERRATION!). Final Report, September 1, 1961-August 31, 1965, TID-22293, Notliern Illinois 
Univ,, DeKalb. Dept, of Biological Sciences. 1965, 4lp. 

Results are reported from a study on the mechanism of the radiation induced genetic changes. The 
protective effects of sulphhydryl compounds used to protect mammals, AET (aminoethylisothioutium 
dihydrobtomide), MEA (mercaptoethylamine), and glutathione on radiation induced genetic damage 
of Drosophila testis were investigated. Protection was not given to spermatozoa, spermatids, 
spermatocytes and spermatogonia. The respon.ses measured were production of recessive sex-linked 
lethals, translocations, deletions, loss of X- and Y-chromosomes, and dominant letlials as measured 
by the failure of fertilized eggs to develop. MEA did increase the recessive lethals in the 3-fl d brood, 
Pre-treatment with glutathione increased the incidence of XO males in 6-9 d brood and post-treatment 
in 0-3 d brood, MEA and glutathione increased the percentage of eggs that failed to develop in 
dominant lethals tests, Preliminary tests with pre-treatment with AET on radiation induced crossing- 
over in the male Indicated that there was no protection but an enhancement of this radiation effect. 
(Auth.) 

Mittler. ,S., Webster. M. C. THE EFFECT OF ATP UPON RADIATION INDUCED "DOMINANT 
LETHALS" IN Drosophila, Genetics 50, 2(1964) 269, Abstr. 

To test the hypothesis that ATP would encourage rejoining chromosomes that Iiave been broken by 
radiation, ATP (crystalline disodlura) at concentration of 5 mg/ml of phosphate buffer was injected 
0.1 pi Into male Oregon-R Dtosopliila either before or after irradiation at 2000 R, The males were 
mated at ratio of one male to three females every 3 d, The "dominant letlals" were determined by 
failure^of fertilized eggs to develop after 24 li, Pretrcatmeiit with ATP enhanced the "dominant 
lethals in brood.s 0-3, 3-6,6-9 d, however ATP increased the number of eggs which develop in the 
9-12 d brood. Post-treatment with ATP on the other hand protected against "dominant lethals" in 
0-3 and 9-12 d broods and had no effect on tlie 6-9 d brood, but enhanced the 3-6 d brood. (Abstr,) 

Mittler. S.. U, R. ATP AND RADIATION INDUCED CHROMOSOME BREAKAGE IN Dro,sopliila, 
Genetics 52, 2 Pt. 2 (1966) 460, Abstr, — 

Approximately 0,1 pi of 5 mg of ATP/ml was injected into 2-lli-h-bld male X'^^, Ysc'ly'''), These 
males along witli a control group Injected with saline solution were then irradiated withlooo R of 
X rays and mated da ily to a new harem of y w f at a ratio of one male to three females. Tire loss 
of the ring X-clironiosome or the yt portion oTiie T-ehroraosome was ascertained by the appearance 



700 Mukhetjee, R. ACTINOMYCIN D EFFECTS ON THE FREQUENCY Of' RADIATION-INDUCED 
MUTATIONS IN Drosophila. Genetics SI, 3 (1965) 363-7, 

Oregon-R males of D, melanogaster were subjected to (1) actinomyclii 1) + 600 rad of y-rays; 

(2) 0.7 N NaClt 600 tadofy-rays; (3) actinomycin D; and (4)0,7NNaCl. Each treated male 
was tested for radiation-induced sex-linked recessive lethal mutations by the Muller-5 technique, for 
eight successive daily broods. The actinomycin D + y-ray series showed a significant reduction in 
mutation frequency relative to the frequencies in the saline + y-ray series in all tlie sperm samples 
from the 3td- to 6th-d brood. The data are consistent with the model of a ptotein-dependent . 
process of mutation fixation of radiation-induced pteraiitational genetic damage. (Auth. raitiimaiy) 

701 Murakami, A,, Kondo, S. RELATIVE BIOIDGICAL EFFECTIVENESS OF 14 MeV NEUTRONS TO 
y-RAYS FOR INDUCING MUTATIONS IN SILKWORM GONIA. Idengaku Zasihi (Jap. J, Genet,) 

M, 2/1 (1964) 102-14. 

The RBE of 14 MeV neutrons and y-ray,s in the induction at marked loci of visible r«ee.s$lve 
mutations in early and in late gonial cells was Investigated, and a dose-frequency curve for earth 
radiation obtained. The curves were ciualitatively similar, an initial linear part being followed 
by an ckponential rise with increasing dose, A drop in mutation rate appeared after irradiation with 
neutron doses of 2000 rad for early and late spermatogonia and late oogonia. These data fit the 
selective killing hypothesis. Below 1000 rad more or less similar mutation rates were observed in 
early and late gonia of both sexes; above 2000 tad, the mutation frequenoy in late groups was 
much higher. The mutation frequencie,s in Lite gonia due to neutron,! were mucli higlier than after 
exposure to y-tays, wliereas they were almost equal for early gonia. The RBE was found to be very 
sensitive to the stage of the germ cell, being ~ 1 for early gonia and 2-3 for hue gonia {at the level 
of 10'^ mutation frequenoy). 

702 , Murakami, A., Kondo, S., Tazima, Y. COMPARISON OF FISSION NEUTRONS AND y-RAYS IN 

RESPECT TO THEIR EFFICIENCY IN INDUCING MUTATION,S' IN SILKWORM GONIA. Ideugaliii 
Zasshi (Jap, J. Genet.) 40 (1965) 113-24. 

All investigation was made of the effects of fission neutrons on the liiductioi; of vi.sib|e recessive 
mutations it; early and In late gonial cells of the silkworm. The results were compared with tltose 
of our previous reports, in which 14 MeV iieutrom and '^’Cs y-rays were iisei], Dosc-iiiutiitlon 
frequency curve for fission neutrons wa.s essentially die same as th;it for otficr radiations, showing a 
slow rise in the lower dose range but a rapid rise in the higher dose range, Mutation response to 
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fission neutrons was almost similar for male anil female gonial cells, altliough higher frequencies were 
observed for fission neutrons tlinn for y-tays or 14 MeV neutrons, Wlieti radiation doses producing 
a frequency of lO'^ of visible tece,ssive egg-colour mutations were used as a criterion, the relative 
biological effectiveness of fission neutrons toy-rays was about 1,7 to 2,4 for early stage gonia and 
3.0 to 4,2 for kte-stage gonia. .Similar results have already been reported for 14 MeV neutrons, 
although the values were smaller. All the dose-frequency curves obtained in the recent series of 
out work with y-rays, 14 MeV neutrons and fission neutrons are given in the present paper to make 
them available for futtliet investigations in this field. (Auth.) 

703^' Murakami, A., Tazima, Y. MODIFICATION OF x-RAY INDUCED MUTATION RATE IN THE 

SILKWORM DY HIE OR TOST IRRADIATION TREATMENT WITH HALOGENATED BASES ANALOGUE.S. 
Rep, natii, Inst, Genet. , Misima 13 (1962) 89-91. 

704 Nickel, E. EFFECTS OF 2,4-DINlTROPHENOL ON THE RADIOINDUCED DOMINANT LETHAL 
FACTORS IN Drosophila melaiiogaster . Strahleiitherapie 126 (1965) 263-68. (In German) 

The influence of 2,4-dinittophenol on the radio-induced dominant lethal factors of D. melanogaster 
was investigated. Administration of DNP by food or by injection to 80- or 9£i-h-old male larvae 
4 h prior to irradiatioii did not affect the number of the radio-induced dominant lethal factors. 
Dominant lethal factors produced by irradiation with 1000 R affected predominantly the early 
embryonic .stages.. The ineffectiveness of DNP, administered 4 li prior to irradiation, might be 
explained by a possible dissimilation or by the excretion of DNP. There were anomalies in the 
testes of adult males irradiated during the larva .stage, (Auth.) 

70,5 Niooletti, 13., Olivieri, A,, Olivieri. G. FURTHER DATA ON THE INTERACTION BETWEEN 
ULTRAVIOLET AND IONIZING RADIATIONS ON THE PRODUCTION OF RECESSIVE LETHALS IN 
Drosophila melanogaster , Atti Ass, genet, ital. 9 (1964) 172-84. (In Italian) 

Ihe sex-linked recessive lethal mutation frequency induced by 4000 R of x-rays in mature .sperms 
of D, melanogaster was significantly decreased by a u, v. post-treatment (X 2.5374,3 X 10' ergs/crrf 
exposure dose). Use of sm,iller u, v, doses (1.8 X10 ergs/cm*) did not result in a decrease of the 
x-ray induced recessive lethals. Spermatozoa and spermatids showed a similar sensitivity to u, v. 
induction of point mutation recessive lethals in a x'^^yB ring chromosome. The possible mechanism 
through which u, v, radiation determines these effects was examined. (Auth.) 

706 Oudrej, M. INFLUENCE OF INTERACTION BETWEEN EDTA AND x-RAYS ON MUTATION AND 
CROSSOVER FREQUENCIES IN Drosophila melanogaster. p. 26-29 of "Induction Mutations Mutation 
ftoce.ss. Proceedings of a Symposium, Prague, 1963". Published 1965. 

A whole generation of Snchutni stock was put into a medium containing 2 x in'^M EDTA, EDTA 
alone caused 0. dflo/o lethals, x-rays alone 4.41%, and the combination of EDTA and x-rays 5.43%, 

If EDTA solution was given to 24-4B-h"0ld males, an increased lethal effect was observed during 
the first days after the administration (9.57%). The combination of EDTA Injection with x-irradiation 
resulted in lower original values of lethals (4.7%) with rektive constant values even ft d later. 

Virgin females were influenced by EDTA and x-rays, either alone or in combination, All types of 
treatment Increased the cross-over frequency, (CA 64:1966, lOOOlc) 

707 OstM, LI. modification OF GENETIC DAMAGE PRODUCED BY IONIZING RADIATION. p.l35 

of "Research and Development in Progress, Biology and Medicine, No. 3", Abstt. TID- 4203 , 

Division of Technical Information Extension, (AEC), Oak Ridge, Temi. Apr, 1964, 29(lp. 

708 Oster, LI., MUTAGENIC EFFECTS OF CHRONICALLY AND INTENSELY DELIVERED RADIATION IN 

.Ktosophila, Idengaitii Zasshi (Jap. J. Genet,) Suppl.(1965) 8,3-96. ,, 

Results of recent experiments on the effects of varying the dose-rate of y-radiation in Drosophila 
ate presented and discussed in relation to previous findings and those of others. At the present time 
no clear-cut evidence for a. dose-rate effect in the production of mosaically-expressed and whole- 
body point changes is available although further work Is Indicated. The latter would be aimed at 
ruling out the possibility of complications arising because of differentiai tadiosensltlvity masking 
repair meclmnisms. On the other hand, in non-static cells fe.g, those which ate more active, 
raetabolically-speaking, and less mature than spermatozoa) processes involving multi-hit phenomena 
exhibit a distinct dosage dependence, (Auth,) 
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799 Parfenov, G. P. OCCURRENCE OF CRO.SS1MG OVER IN DtlM™ MAhbS UNDER THE IMIT.UENCT 
OF VIBRATION, ACCELERATION AND y-lRRADIATlUN. Kosiii. i Bslud . 2, 4 (1964) (149-53. (In 
Russian). English Translation: FT'D-TT ■■64892. Cffimi£_lte. (1964) 232-41, 

The influence of vibration, acceleration, aiul y-irradiation on the ineidcnct of erorshig-over in 
Drosophila males is examined, It is customary to assume ilnii this cl;i.ss of lierndilary changes i:; 
governed by rebuilding of homologous chromosomes in the ineioiic stages. llii.s test was til.so used 
aboard artificial e,arth satellites to indicate the biological effect of cosmic nidlation, and some 
results were obtained. To analyse the differences th.'ii arotie, exiicriiiicnts were iim with nrosop hilti 
specimens subjected to acceleration, vibrations, y-irradiation, and coinbiiiatiftns of these fa(.'tor.s. 

The data obtained are discussed. (Auth, - NSA 18:1965,4109,5) 

710 Parkash, 0. INDUCTION OF .SEX-LINKED RKCE.SSIVE LETHAL.S AND VISIIJI.E MUTAT10M.3 BY 
FEEDING X'IRRADIATED DNA TO Drosophila rnekuiogitster . Nature, l,ond. M (11)65) .'ill:-;). 

The radiomimetic effects of DNA irradiation products (DNAni) were .studied in IL iiiekinogaster 
fed on DNA irradiated with 100 000 R radiation. M.ales emerging from larvae fed DNAni rnetliii were 
tested for sex-linked lethals by MullerLs tecliniiitte before mating with iioriiial feiiiales. A mimlier of 
visible mutations were found in the resultant oiiltiires, in addition to a nunibet of flies wifli gross 
morphological abnormalities. No conspicuous visible niutations or flies with morphological ahnomia" 
lities were detected in cultures produced by flies fed normal DNA. Hence, the muiitgeiiii; effect 
of DNAm was definitely establislied, Assuming a spontaneous mutation rate of 0.17%, DNAni ciilnires 
showed a 32-fold increase over the spontaneous rate, an increase comispoiidiiig to a direct exposiite 
of the spermatozoa to about 2000 R of x-ray. (N.SA 19:196.'), lOillil) 

711 Parkash, 0, ON THE RADIOMIMETIC EFFECT OF IiyiADIATED DE.30XYRlBOMUCUi'lC ACID (DNAn,) 
ON Drosophila melanogaster. Natiirwissetischaften 52 (196fi) 142. 

The mutagenic effect of DNA irradiated with a dose of lOD 00(11! at a rate of 625 R/iiiiii on 
— ^aelanogaster was investigated. The males from the larva that lad grown on irradiated DNA 
were tested for the presence of sex-linlced recessive lethals. A .sex-linked recessive letliiil rate of 
5.7% was found, and an autosomal recessive lethal r,ite of 9,6%. In addition a miinber of vi,iibl« 
mutations concerning the eye colour, body colour, and body .size, abdominal malfomiation, and 
wing size and form, were also detected. The results showed a 3()-folti increase for ilit: i;ux-^hiiked 
lethals and 60-fold increase for the autosomal lethals, (N.SA 19:1905,38413) 

71291 ^ _ Sheppard, C, W., Ed, GENETIC EFFECT'.? OF FAST' NEUTRONK FROM 

nuclear DETONATIONS, PROJECTS 23.4-2314 AND 23.16 OF OPERATION UP.SIlOT-KNOTnOLE. 
WT-820, Division of Biology and Medicine (AEC), Washington, 1). C, Jan. 1954, .58p. 

A series of genetic test objects were exposed to fast neutron irradiation at Upshot-Kiiotliole, 

Drosophila flies, Mormoniella wasps, and several mouse strains constituted the animal specirneiis 
used. The data indicate that the relative biological effectiveness (IIBE) for genetic effects from 
detonation neutrons compared with x- or y-itradiation is high, observed values ranging from aliont 
2-15 or mote. The RBE for chromosome breakage from detonation iieutroiiti is not significantly 
higher than tliat from cyclotron neutrons! this conclusion is subject to some iiiicertaintles in do, 5 e 
determination, It is indicated that the RBE for the prodnetion of simple miitatioiis by fast netnrons 
compared with x-rays tends to be low. The values nre higher for gross chromosome itbeiTatlons. 

The genetic tests are of some value as biological dosimeters supplementary to physitial dosimetry. 

The studies clearly indicate that for equal doses neutrons represent a greater potential geiietu: li.tzard 

than other forms of radiation from nuclear detonations. (From autli,) 

713 Purdom. C. E, , Bridges, B, A. EFFECT OF SULPHYlim, IIEAGENT.B ON THIM'REQUENCY OF 
X-RAY-MDUCED AUTOSOMAL RECES.SIVE LETHAL MUTATION.? IN Drosophila, llielanottaster, 

Nature, Lond. 203 (1964) 419. ' ■ ‘ —- 

The Induction of autosomal recessive lethals in_D, mehiiiogasier was studied by tlie bnxid analysis 
technique that tests germ cells irradiated at all stages of maturation. Prior to x-iintliation under 
anoxic conditions, the animals were Injected with saline, saline plus N-etliylmaleimidc, (NEM), 
or iodoacetamide (lAAm), A sigiiifioaiitly liigher inumtlon ftequenuy was observed In tlie group 
treated with NEM compared to the saline-injected group, but not in the lAAm anil saline injected 
■ groups. (NSA 18:1964,36987) , 
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714 Reddi, O.S., Reddy, G.M.. Rao, Ebenezer, D.N., Rao, M.S, LACK OF MUTAGENIC 
EFFECT OF IRRADIATED Drosophila MEDIUM. Nature , Loud. 208 (1965) 702, 

The basic medium (water, glucose, agar, yeast, propionic acid in the proportions of lOOjlOrRtlOsO.d 
in g) was exposed to 150 000 and 300 000 rad of y-radiation, at 25 000 rad/min. Treated and control 
bottles were stocked with adult flies of the wild-type Or-K strain. When sufficient eggs had been 
laid the parents were discarded. Subsequent tests on progeny from mating under specified conditions 
were made for recessive sex-linked lethals and translocations, and for sex-linked visible mutations 
and large deletions. There appears to be no justification for a claim of genetic effects on Drosophila 
arising from the irradiated medium. 

715 Reddi, 0. S., Rao, M. S. GENETIC EFFECTS OF COSMIC RADIATION IN Drosophila melaiiogaster. 
Nature, Lond. 201 (19G4) 9C-7. 

Dominant lethality was used as the measure of tlie genetioal effect, 2 to 3-d-old males of the wild- 
type Oregon-K strain were sent in plastic food cups in a pressurized Ai gondola at 8“N geomagnetic 
latitude to a height of 20 miles into the stratosphere. The compositions of charged particles tliere 
is BS'/d protons, Idfo a-particles, and '"I'/o heavier charged pariiele.s, giving a close of 
0,7-0.8 niR/d/unit volume! for a 6-hflight 0,18-0,20 mll/unit volume would thus be’received. 

Soon after descent, one lot of males was tested for dominant lethals in six successive broods of 3 d 
each, while the other lot was screened for sex-linked recessive lethals and translocations. Dominant 
lethals were determined by hatcliability tests. A dual-purpose tester stock, jy sc®^ ill ^ i £■ 
was used. There was no evidence for increased frequency of recessive lethals or translocations but 
hatohability tests showed a consistent reduction in the first three broods of the treated series, while 
in the later broods the difference between them and the controls became less significant. The 
induction of dominant lethals may account for this reduction. 

716 Rinehart, R. R, INFLUENCE OF OXYGEN, HELIUM, AND METABOLIC INHIBITION ON X-RAY 
INDUCED DOMINANT LETHALITY IN STAGE 7 AND STAGE 14 OOCYTES OF Drosophila melanogaster. 
Genetics 49 (1964) 855-63, 

Experiments designed to test the effects of various Oj-tensions given before, during, and after the 
x-irradiation of adult females on the survival of stage 7 and stage 14 oocytes support the following 
conclusions: No significant differences in the relative radiosensitivity between stage 7 and stage 
14 oocytes is attributable to differential amounts of intracellular Oj ■ Extended He pre- or post- 
treatment causes a significant increase in x-ray induced dominant lethality in stage 7 oocytes. Thi,s 
increase in lethality is proportional to the duration of anoxia. No such sensitizing effect of helium 
treatment is observed with the stage 14 cells. The effect of anoxia in increasing dominant lethality 
is prevented when the flies are given anoxic treatments at 4°C. The effects of anoxic pretreatmeni 
are reversed when the cells are allowed to recover in air prior to irradiation. The results are inter¬ 
pretable in terms of a system that repairs chromosome breaks and that is depleted during prolonged 
anoxia. (Auth. summary) 


Rinehart, R, R,, Ratty, F, J, MUTATION IN Drosophila melanogaster CULTURED ON IRRADIATED 
FOOD. Genetics 52, 6 (1965) 1119-26. 

Males and females were cultured on food irradiated with 150, .500, or 3000 kli of x- or y-rays and 
offspring were tested for dominant, sex-linked, and Fj lethality. In some experiments, control and 
irradiated food was stored for three weeks prior to its use. There was no decrease in Ff offspring 
survival associated with culturing on irradiated food. Thete was an approximate two-fold increase 
in sex-linked recessive lethality in the ISO, ,500, and 3000 Idi experiments. This increase can be 
attributed largely to an increase in gonial mutants. Aging the food prior to'use resulted in a 
decrease in nongonial mutation; there is still, however, an effect,of the itta'diated food In increasing 
lethality above oontroMevels, which was again associated with gonial mutations. Fs lethality was 
not detectably increased whether mosaic, Fi complete, or,total Fj letha.Uty was considered, (Auth, 
summary) 

Schleuss, P, EINFLUSS EINER KALTEBEHANDLUNG NACH BESTRAHLUNG AUF DEN AUSFALL DER^ 
SETA DQRSO-CENTRALlS ANTERIOR BEl Drosophila , melanogaster "SEVELEN",UND "BERLIN 
INZUCHT". (Effect of cold treatment post-irradiation on the loss of chaeta dorso-centtalis anterlot 
in Drosophila melaiiogaster Seveleii and Berlin inbred), Strahlentlieraple 123.1 (1984) 139-45, 

(In German) 



Plienocopies "lo 5 .s of the chaeia dotso-centralis anterior" (dca) and "spread wing" were firoduced by 
irradiation of 5-h-old pupae witli 3000 rad. Differences in sensitivity between the wild strains were 
observed. Loss of the dca ch.'icta.5 can also be produced by exposing 5-li-oId pupae to cold 
(2±|"C), Exposure to cold lias a radiomimetic effect. An extended cold period of 4 li, post- 
irradiatioii, has a protective effect, but the differences obtained with the t-te,st were not sigiiificmit. 
The effects were more or less additive when prcilonged for 12 h. After irradiating pupae ol different 
age$(4.i-5| h) an incre.ase in radiation sensitivity could be observed for the modific.itioii "spread 
wings" every 15 min, a decrease for "te of eliaeta dca". The difference in sii sensitivity is probably 
caused by differences in rate of development in the two wild striiins. 

719 Semerdzhyan, S. P,, Noi-Arevyan, N. G,, Megroyan, Sh. G. EFFECT CF HIGH OXYGEN 
PRESSURE ON THE RADIATION EFFECT ON .SILKWORM GRANULES. Izv, Aliad, Nauk arinyaii. SSlt 
W. 11 (1964) 91-94. (In Arnienian) 

The effect of x-irradiation (1000-1,500 it) on silkworm granules of 3rd and 6th generations .subjected to 
s SOatm of 0 during irradiation was examined. ' After x-irradiation the granules were kepi at 22‘C for 
17 d and then the percentage of surviving granules was determined. The liigli 0 pressure did not 
affect granule survival. A small decrease of granule sensitivity to x-ray was marked at 5 .ami 30 atm 
of 0, The effect of 0 pressure depended on the x-ray dose. The inhibitor effect of 0 during 
irradiation indicated tlie biological action of x-rays was rehited to the chain of oxidation reactions. 
(CA03,;1965.21C9d) 

720 skutatovioh, A. A.. Pravdiiia, G. M, FEATURE.S PECULIAR TO THE BIOLOGICAL ACTION Oi: 
ULTRAFRACTIONAL PULSE RADIATION. Medskaya Radiol. 10, 2 (1905) 28-35. (In Russian) 

The authors report experiments concerned with studies of the biological action of ultraftactlorial 
radiation (four-tube x-tay apparatus with ion contactor on ignittons). Experiments were performed 
on the eggs of Drosophila melanogaster . Curves of dependence of the biological effect on the dose 
(from 200 R-1200 R) were obtained. The injurious action of pulse radiations with different pulse- 
pause ratios is lesser than the biological effect of coriiiuous radiation with a dose capacity of 
1.3 R/sec and higher, and greater than the biological action of continuous irradiation with a dose 
capacity of 75 R/sec. The dose curves of pulse radiations occupy an intermediate position between 
the curves of continuous Irradiations with dose capacities of 1.3 R/sec and 75 R/sec. The derived 
differences in the biological effect are explained in connection with the concept on the cotnprability 
of the total time of action and the duration of the mitotic cycle of the ovicell of D. melanogaster. 
(Tt-autli.) 

( 2 ) 

721' Sobels, F, H, THE EFFECT OF TOST-TREATMENT WITH N 2 OR Oj ON THE FREQUENCIES OF 
RECESSIVE LETHALS AND TRANSLOCATIONS PRODUCED BY IRRADIATION IN N, OR 0^, (Abstr,) 

Int, J. Radiat, Biol. 6, 5 (1963) 492-3. 

The aim of this study was to determine how post-ireaimem with N^ and 0; would affect the repair of 
pre-mutational damage and the realization of chromosome breaks, induced by x-irradiailon in eltlier 
Nj or Oj. Male flies, carrying a ring-shaped X-chromosomc (X*^*^B/sc‘.Y), were pretteated for2.5niiii 
in either Njor O^and exposed to x-rays in the re,spective gases(3000R in N^and 1000R in Ojjat 100 kV, 
4 niA, 1 mm Al at 46 R/sec, Subsequently they were post-treated with either Nj or Oj for 25 min. 

The males were mated to females of the genetic constitution jy sc^^* In 49 sc*; bwi for 5 
successive 2-dbroods (6 feniales/male/btood). lii tins way the induciioii of sex-linked recessive 
lethal mutations and translocations between the second and third chromosomes could be followed 

, simultaneously through the successive stages of spermatogenesis with different sensitivities to the 
mutagenic action of X-rays, If a dose of 3000 R is given under .anoxic conditions, post-treatment , , 
with C^significantly reduces the mutation-frequency in spermatids, in comparison with tlia t found / 
after post-treatment with Nj. This result is inierpteted on the assumption tliat post-treatment with 
,0,, activates a repair system, which had been effectively inhibited by anoxia preceding and during 
radiation exposure. A similar result was obtained if, after radiation in N 2 , the flies were held / 
anoxic for 25 min and then transferred to an atraosphete. Fixation of premutational damage ,in 
Nj thus does not seem to oceut within 25 min after irradiation. After exposure to lOOO R in Qj, 
however, the effect of post-treatment with 0^ equalled tliat of post-treatment with Nj. The same 
mutation-frequencies were tlieii observed as after exposure to BilOO It in Nj, followed by post-treatment 
with Nj. Post-treatment with O^ did not affect the fretiiioncy of translocations induced by radiation in 
Nj, but modified the translocation frequency after irradiation in 0;, Tim discrciMiicios between the 




18 f) 




results for iimtatioiis and translocations suggest that tlie process responsible for repair of prc-mutatioiiiil i 

damage differs from that involved in the restitution of clironiosoiiie breaks or in the conversion of 

IMiential breaks to real breaks. (From abstr.) ; 

722 Sobels, I'.H, POST-IUDIATION REDUCTION OP GENETIC DAMAGE IN MATUliE Drosophila SPEIiM 
BY NITROGEN. Mutation Res. 1 (19(i4) 472-7. 

- r 

Earlier work showed that post-radiation modification of x-ray damage i.s strongly influenced by f 

conditions existing at the time of exposure. Thus, wlien Drosophila males are exposed to x-itnidiatiori |. 
under anoxia, and the effect of po.st-tteatraent with Nj is compared to that with C^, the frequency |. 

of rece.ssive lethal mutations is reduced by Nj in sperm, but by 0^ in spermatids and spermatocyte.s. t 

After ii'tadiacioii in Oj,, however, post-radiation modification was not observed in either stage of f 

sperm,itogenesis. The,se findings were interpreted to mean that repair of preitiutittioiial damage i 

in sperm is favored by Nj, but in spermatids and .spermatueytes by Oj, ttiid that radiation in (,)j | 

restricts the capacity to undergo repair, To verify wlieiher the unexpected finding of posi-radiatioii | 

modification in mature .sperm had been caused by .shifts in tlie .sampling of sperm celLs with different ■ t 

radiosensitivities, the experiments were repeated witli pure samples of mature sperm irradiated in I 

the iruseminaied females. In summary, the results show that after irradiation witli 4000 R in anoxia, | 

post-treatment with Nj consistently reduces the mutation frequency; the same was observed lor j 

autosomal trainslocations. After irradiation witli 2000 1 ! hi Oj, no post-treatment effect was found f 

for letlials, but the frequency of translocations was signifietmtly reduced by post-tnatmeiit witli |: 

Nj. (Auth.) I 

, . f' 

723 Sobels, F. H. THE ROLE OF OXYGEN IN DETERMINING INITIAL RADIOSENSITIVITY AND roST“ f 

RADIATION RECOVERY IN THE SUCCESSIVE I5TAGE.S OF Drosopiiila SRERMATOGENlhSIR, ' 

Mutation Res . 2(19(!5) 168-91. ” r 


The role of oxygen in determining radiosensitivity to the indiiKtioii of premutational damage, and 
in processes of post-radiation repair was studied in different .stages of spermatogenesis by comparing 
the effect of post-treatment with Ng to that witli Oj after x-irratllation of Drosophila niales in eitlier 
Nj or Oj. Recessive lethals were scored in a tiiig-X-cliromosome in 4-R successive 2-d broods. 

After irradiation in Nj, it was found that post-tadiatloii recovery in sperm is favoured by Nj, but in 
early spermatids and spermatocytes by Oj. In late spermatids and spermatogonia no significant post¬ 
radiation modifications were observed, Post-radiation recovery by Nj in mature sperm was further 
confirmed by results obtained from sperm, treated in the inseminated females. Tiie results for early 
spermatids and spermatocytes indicate chat a repair system wlilcli iias been rendered Ineffective by 
anoxia can be regenerated to normal functioning by post-treatment with Oj, Tlie time of mutation 
fixation in early spermatids could not be established definitely, but indications were obtained that in 
Nj fixation doe.s not occur within 2S min, whereas after 50 min tlie, reversibility of the pre-mutational 
lesions is strongly decrea.sed. In contrast to the observations after irradiation under anoxia, no post- 
radiation modifkation of the mutation frequencies by Nj or Oj was found after irradiation in 0, for 
sperm, spermatids, or spermatocytes, Only in spermatogonia post-treatment with Oj lowered the 
mutation frequency, as compared to that after Nj poswreatrnent. It was concluded that radiation in 
Oj produces more irreparable damage titan radiation in Nj. (N.EA 10:190.5,38463) 



Sollunn, F,-J,, Strtlmnaes, 
MUTATION FREQUENCY IN 


IHE EffECT pi' TEMPERATURE DURING IRRADIATION ON INDUC 
melanogaster SPERM, Hereditas a, 1 (1964) 1 - 12 . 


3-cl-old males were tested for tlie Induction of dominant letiials and rece.ssive sex-linked lethals in 
three successive daily broods, The control males were exposed to a temperature of 22*C or O'C for 
half an liour. The experimental males were exposed to tlie same temperatures for the same lengtli of 
time while they were irradiated with 2500 R of x-rays, Tlmre are no significant differences between 
treatments for citlier type of lethals in tlie control series. In tlie expsriraetital series there are 
significantly higher frequencies,of both types of lethals in the series irradiated at O'C than at 22'C., 
For.sex-Iuiketl letiials at either temperature and, for domiimiit lethals induced at 22‘C the first brood 
has a significantly higher frequency,tkn the second brood, The frequencies of dominant lethals 

induced at 0‘C exhibit no statistically, significant difference between the three broods. (Auth 
summary) ^ 


72.5 Sollunn, F. -J., Sttymiiaes, 0. THE EIHCT OF TEMPERATURE DURING IRRADIATION ON, 
INDUCED MUTATION FREQUENCY IN Prosopliila meiaiiOMster SPERM. Hereditas 51, 1 (1964) 




li-d-old male D. mejaijogasto' were lusted for the iiidiiciioii of (loiiiiiiant leiiials aiitl recessive sex- 
linked lethals in tiiree siicce.siiive ilaily btoods, The control iimies were exposed lo a leiiiptimnire of 
22‘C or ii“C for lialf an hour, Tlie cxperiiiicmal inalcs were ex|a,ised to liie s.’ime teiiiperatiire!; for tiie 
same lengtli of time wliile tliey were irradiated witli Siun l! tiosts of x-rays. Tliere were no iiigiiifieaiit 
differeiice.s hetwceii tlm effects of treatiimiiis for either type of lelliahi in llie conirol series, hi tlii; 
cxperiniemal .series there were significantly iiigiier freiiiieiicics of both types of letiials in Hies 
irradiated al n"C tiiaii at 21!'C. For se.x-liiiked letiials at eitlier teinpcrature and lor doiiiiiiant letiials 
indiiceil at 22"C dm first litood liad ;i significantly liifjlier frequency iliaii tlie sceoml hroiitl. Tlie freqiien-' 
cies of doiiiiiiaiii letiials iiidiieeil at OTI exliibited no .sigiiilictiut differciia! between tlie tiiree hroods. 
Fre.siiiiiably tlie differeiiee in teinperatiire during itratllatinii is re.5|inii5ible for tlie olsservml diflereiine!; in 
iiuliiced imitation rate. The frequency of ilomiiiaiit leilials inereased almiii 4b)ii wlieii tlie teiii|inraliire 
was lowered from ‘.;2‘'-()“C during irradiation, and tlie corre.spoiuling imirease in recussive se-x-Unlted leilmis, 
was about IWil'. it i.s siiguesred tliat the temperauirc effect may act primarily Hiiilmhi'eahagcproeeriS and 
.secondarily on the restitution process, or on hotli. Clieniieal reactions, wliidi may lie iiivulved iiitiie 
brealtagu as well a.s in the resiimtioii pi'ot;e.sses, iriiglit be liiflueiieeil by temperature (;li;ini',ij,?,oi' ilm lowcteil 
teniperauire may eliangc tlie visetBity within tlie iiiieleiis, or it may cliaiige tlie .sires,'; in ilie eliroino- 
sonie coiling. To expLain tliese data several otiier factors wliicli may iiifliieiice tin; muiaiioii rate 
are proposed. Tliiis eliaiiges in oxygen pres,sure may be partially responsible tor tiie Ihglier Ireqireiieitni 
Induced at tlie lower teinperatiire. However, piMSilile inaetivatioii of riuliaprotecUve systems at tlm 
lower tcmperatiire must .also be taken into account. Tiie oxygen effect may olisoure tlie effect of 
protective systems wlieri a comparison is made between lemperattire ireiitments wiiiiin briind,'!, How 
ever, a conipari,soii of tlie fteqiiencie.s between hrnnds witliiii teniperalure treatiiieriUi iiulicates iluit 
radiation protective systems may be active lii lowering tlie iiiiliieed mutation rate from first to seciiiid 
brood. This conclusion is drawn from tlie data for tlie doinlnant letlial .series. Tlrai ilm data for 
the sex-linked lethals do not exliihit exactly the same pietiire as for doiniiitint letlial.s is aserltied to i|ii:i 
different nature of rite two types of letiials. (N,SA lli ilDtiii, 10822) 

726 Sugai, E, EFFECT OF TEMPERATURE ON RADIATION INDUCED MALE .STERILITY IN THE 
SILKWORM. Dombyx mori L. Jap. J, appl, Ent. Zool, 9, 4(1960)205-70, (In Japanese, with 
English summary) 

Post-irradiation temperature Iiad a marked effect on male fertility. It wa.s most iiotiemihle at 
46 li post irradiation wlien 30*C gave tlie highest percentage of unfertilised eggs, witli a lower 
value obtained for 24°C, and an even lower value for HfC. Cytologieal analysis sliowed spermaW' 
gonia to be most radiosensitive, and most liable to radiation Itilliiig; radiation-induced sterility, 
liowever, was determined by the state of the spcmuatocytes at ilie time of exposiire, A fiOiKi Ii-d 0 .se 
(100 R/min) of y-radiatioii from a “’Cs stjiirce was given. 

727(‘' Taxima, Y, RADIATION MUTAGENESI.6 IN 'ITIE .SILKWORM, IV, INDEREMDENCi: 01^ RADiAT'ION 
1NTEN.SITY AS .SHOWN BY INDUCED STERIUTY OF SPERMATOGEMIC Ciil.LS. Rep. iiatn. Inst. 

Genet, , Mislma9(I'JfiB) 96-99. 

728(8) Taaima, Y., Onimani, K, INDEPENDENCE OF INDUCED MUTATION-RATE FROM RADiATIOM 
DOSE RATE IN THE GERM CEI.LS OP HIBERNATING .SILKWORM EMBRYO, Rj^mrm. IiisK Genet,, 

Misima 14 (1903) 96-99, ’ " 

729(8) Tazima, Y., Muratemi, A, ENHANCEMENT OF RADIATION INDUCED MUTATION HiEOUliNCY 
BY roST TREATMENT OF SILKWORM GONIA WITH 8 liROMQPEOXYORlDlNE. Rep. iii Hii. lint . 

Genet. , Misima 14 (1963) 100. 

730 Tazima, Y, CONTRIBUTION FROM 14 MeV NUITKON EXPERIMIiNT.S TO THE INTERWiKTATION . 

OF THE MECHANISM.S OF DOSE-RATE EFFECT.S ON MUTATION FREQUENCY IN SILKWORM GONIA , 
Ideiigaltu Zasahi (Jap, J, Genet.) 39 (10C4) 115-a9, 

Results are siiiiimarizcd from a series of studies on tlie Hieclianlsms of dose-raiu effecte on miitetloii 

frequency In silkworm gonia. Data are reported on the effects of chronic and acute exposure to 

various doses of x-ray.s, yayi, and 14 MeV-neutrons on mutation frequuiK:iB.>i Imliicod liy expute. 
at different Lwal stages. (NSA 19:1965, 21910) 
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731 Tazima, T. MECHANISMS CONTROLLING TWO TYPES OF DOSE-RATE DEPENDENCE OF 
RADIATION-INDUCED MUTATION FREQUENCIES IN SILKWORM GONIA. Idensaku Zasshi (Jap, 

J, Genet.)40, Suppl. (1965) 68-82, 

As far as x- and y-rays ate concerned, the mutational response of young germ cells, mostly gonial 
stages, of the silkworm is not simple. At least two types of dose-rate dependence, with one being 
the reverse of the other, have been found in this insect. In one type the mutagenic effectiveness of 
chronic irradiation (0,1 R/min) is lower than that of acute irradiation (100 to 300 R/min) and in tlie 
other, mutagenic effectiveness is higher for chronic irradiation than for acute irradiation (Type II), 
Which type appears is solely dependent upon the developmental stage of the irradiated larva. 
Irradiation of newly hatched larva results in a Type I close-rate dependence while irradiation at a 
later stage, around the time when the larvae are 8 d old, gives completely reverse results. The 
complexity in the dose-rate effect is entirely due to a drastic change in mutagenic effectiveness 
of acute irradiation in accordance with the developmental stage. The dose-mutation frequency 
curve shows the highest peak at hatching time but decreases rapidly thereafter. In contrast, the 
mutagenic effectiveness of chronic irradiation remains almost the same. In order to interpret the 
reverse type of dose-rate effect, a hypothesis involving selective cell killing was proposed. The 
hypothesis was based on the finding that the homogeneous germ cell population whicli is present at 
hatching time become,s gradually heterogeneous with the development of the larva and gonial cells 
at an advanced stage are highly sensitive to cell killing by radiation. It was also a-ssumed tliat 
cell killing is more drastic for the acciite than for the chronic exposure and that the cells sensitive 
to killing are also sensitive to having mutations induced in them. However, cytological evidence 
to support this hypothesis was not obtained. Secondly, a differential repopulation hypothesis was 
proposed but this was again found to be unsatisfactory, The dose-fractionation experiments, however, 
yielded very suggestive information for the interpretation of the dose-rate effect, When 1000 R acute 
irradiation was delivered in two fractions, 500 R + 500 R, .separated by various time intervals from 
2-48h, a temarkabJe increase in mutation frequency was observed throughout the period examined, 
showing a peak if the second dose was given 12 or 24 h after the initial exposure. A new hypotliesis is 
proposed for the interpretation of the complicated features of the dose-rate effect as foUows: a large 
part of the radiation-induced premutational damage is repaired during the post-irradiation recovery 
process; the degree and extent of repair primarily depends upon the total dose and dose rate; the 
occurrence of repair also largely depends upon cellular conditions, presumably metabolic activity, of 
the irradiated cell; and the final magnitude of the observed mutation frequency is determined by 
both factors in combination. (From auth.) 

732(2) Tazima, Y., Murakami, A, THE INCREASE IN INDUCED MUTATION FREQUENCY AFTER 
fractionated irradiation of gonial cells of the SILKWORM. Rep. natn. Inst, Genet. 
Misima 13 (1962) 87-9. --- 

Silkworms were given single and fractionated 1000 R x-ray doses. Mutation frequency was estimated 
during the early larval stage from the 7th - 9th day after hatching by the specific locus method of pe 
and re loci. Higher mutation frequencies were found in groups given fractionated irradiation than in 
the single shot groups. Results also suggest that fractionated irradiation with 24-h intervals between 
tactions is more effective than with 4S-h Intervals, However, interval shortening proved to have a 
limit. (NSA 18; 1964,31143) 

733(2) mutation 

FREQUENCY AFTER FRACTIONATED IRRADIATION OF GONIAL CELLS OF THE SILKWORM, Rep, 
natn, Inst. Genet, . Misima U 1196,31 qv,.aH. ~“ 

734 Ttosko, J. E, ANALYSIS OF POSTIRRADIATION MODIFICATION OF GENETIC DAMAGE IN 
MATURE Drosophila melanogaster SPERM, Diss, Abstr, 25, 2 (1964) 7 69, 

This study^was conducted to elucidate the recovery phenomenon which is reported to be associated 
with post-irradiation modification of the genetic damage in mature Drosophil a spermatozoa. In 
order to distinguish between differential sensitivity or other post-irradiation phenomena, the possible 
modifying ef ect of several variables was analysed, Variables such as storage of sperm in males and 
emales. cold temperature, physiological condition of the females, and spermloss were utilized, 

S x-iinked letlul mutation rate, egg-hatch and counts of total progeny were used to measure the 
damage in irradiated mature Drosophila spermatozoa. Comparisons of these measured criteria were 
made between sperm, either non-aged or aged under experimental conditions. The results indicate 
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that neither aging for 2 weeks nor cold temperature of 10"C changed the sex-linked mutation rate 
when the irradiated sperm were stored in the females. Pre-aging the females on minimal medium at 
room temperature prior to mating increased the frequency of detected sox-linl<ecl lethals. Although 
lower rates of biological damages were observed in the second sperm batch than in the first sperm 
batch of all irradiated males, the difference between the two sperm batches was smaller for the 
males stored at room temperature than non-stored or cold-stored males. The damage associated with 
the first sperm batch of cold-stored irradiated males was not different from that of the first sperm 
batch of non-stored irradiated males, These latter two observations were interpreted to indicate 
that mixing of sperm, rather than recovery, occurred in males stored ,u room temperature prior to 
mating. This explanation demands that the sperm population at the time of irradiation be hetero¬ 
geneous and compartmentalized with respect to radiation sensitivity. The cold temperature storage 
did not significantly modify the measured damage. However, it was observed after comparing the 
results of the sex-linked and dominant lethal studies that the cold temperature post-treatment of the 
irradiated males may have increased the recovery of sex-linked lethals while decreasing the frequency 
of dominant lethals, (DA) 

735 Trosko, J. E. EFFECT ON GENETIC DAMAGE OF POST TREATMENTS GIVEN x-RAYED Drosophila 
MALES. Genetics 49, 3 (1964) 401-9, 

An increase in sex-linked lethal mutation rate after cold storage of irradiated sperm was noted when 
non-irradiated females were starved prior and subsequent to mating. Cold and aging during the 
storage of the irradiated sperm did not, per se, contribute to the increase of lethals. Evidence from 
post-irradiation storage of the male does not support a hypothesis for a recovery mechanism occurring 
in the sperm. The data are interpreted to indicate that the population of sperm at the time of 
irradiation is heterpgeneous and compartmentalized with respect to radiation sensitivity, and that 
mixing of sperm can occur in the testes during post-irradiation storage, (Auth.) 

736 Vatti, K, V., Yanoosh, I, M. INDUCED MUTATION PROCESS - THE EFFECT OF HIGH 
TEMPERATURE' AFTER IRRADIATION ON THE FREQUENCY OF OCCURRENCE OF LETHAL MUTATIONS 
AND CHROMOSOMAL BREAKS, p. 29-43 "Studies in Genetics". JPRS-31514. 11,5p. Translation: 
Issled, Genet , 3 (1964) 46-55. 

The consecutive action of high temperature (+37“C) within 1 h after itradiation of Drosophila larvae 
with x-rays in a dosage of 100 R causes potential clitomosomal injuries and sharply increases the 
frequency of lethal mutations (2,3 times) in comparison with their sum under the action of temperature 
and x-rays separately. The relative amount of potential damage exceeds by 1.53 times the number 
of actual lethal mutations, Under the conditions of a high spontaneous level of chromosomal breaks 
x-rays in the same dosage of 100 R do hot cause actual breaks, producing only potential chromosomal 
breaks caused by high temperature. Their relative amount is equal to 0.73. The facts which have 
been derived emphasize that the state of the after-effect of low radiation dosages is characteristic 
I both for lethal mutations and for chromosomal aberrations. The after-effect is hypothetically 
explained by the presence of both potential chromosomal injuries as weU as their high capacity for 
closing the initial brealts. (NSA 20jl966,3713) 

See also: 


27 Mutations in Drosophila melanogaster grown, on media containing catbon-14 labelled sugars, 
(Suomalainen, E. et aL, 1956) 

505 Biological studies. (Japan. National Inst, of Radiological Sciences, Chiba,, 1964 ) 

507 Variation in mutagenicity and radiation resistance with genome complexity and evolution, 

(Kondo, S,, 1964) 

528 Dose rate effects in the developing germ cells of male Drosophila, (Alexander, M. L,. 

Bergendahl, J,, 1964) 

530 Grasshopper neuroblast techniques. (Carlson, J. G., Gaulden, M, E,. 1964) , 

552 The relation of the composition of the culture medium to mitotic activity and to x-ray induced, 
mitotic inhibition in the neuroblast of the grasshopper, Chortophaga viridifasciata (de Geeri 
(Shaw, E,I,, 1965) ”, 

540 influence of tonicity on mitotic recovery in x-lttadiated grasshopper neuroblasts. 

(Meisnet, H,M,, 1964) 

tonicity on mitotic recovery in x-irradiated grasshopper neuroblasts. (Meisnet, H. M., 




193 


553 Racliosensitivity cine] repair in different germ cellstageii of Drosophila . (Sobeb, I’.Hi, iJbo) 

575 Interaction of chromosome breaks in the spermatozoa of Drosophila induced by x rays and last 
neutrons. (Reddi, 0. S., 1964) 

583 The dose-depeiidence of X-chroniosorne loss and noii’disjunctioii Induced by x-rays hi oocytes 
of Drosopliila melanogaster. (Traut, H., 1964) 

584 Dependence of frequency of occurrence of pheiiocopies on x-ray dose. (Volchkov, Yu. A., 
Aleksandrov, Yu. N., 1963) 

603 Recession. The effect of level of feeding on the frequency of x-ray induced sex linked lellitil 
iiiD. mclanogaster . {Kishin, A, F., 1964) 

608 The relationship between radiation dose and mutation frequency in spermatogonia of 
Drosophila rnelanogaster . (Mc.Sheehy, T, W,, 1964) 

636 Dominant lethal proportions modified by x-radiation, temperatures, and cohabitation in 

single- and mixed-species populations of flour beetles, Triboliurn coiifusiun and T. castaiiuuin , 
(Erdman, H. E., 1964) 

639 Gamma radiation and the reproductive behaviour of male Rliodniiis [xolixiis. 

(Goraez-Numex, ]. C. et al., 1964) 

050 The development of dominant lethality in fruit flies exposed to vibration, .acceleration, and 
gamma radiation. (Parfenov, G. P., 1965) 

663 Physiologic factors determining in the formation of melanotic tumors in Drosopliila 
(D, melanogasier ), Influence of heat and irradiation. (Ghelelovitch, E., , 1963) 

751 Mutations induced by alkylating agents, x-rays and combined treatments. 

(Mazar-liamett, B. K. de, 1965) 

753 Mutagenic action of mitomycin C on Drosopliila melaiiogaster . (Miikhetjee, li,, lllfl.5) 

882 Radiobiologic studies with Drosophila. (Baxter, R. C., 1964) 

919 Fast-neutron effects on productivity of young and old flout beetles, Ttiboliuni castaneum 
Herbst, and alterations at different temperatures and after exposure of aithet or both sexes. 
(Erdman, H, E., 1965) 

921) Fast neutron effects on flour beetles. (Erdman, 11, E., 1904) 

921 Fast neutron effects on productivity of young and old flout beetles, Triboliurn castaneum Herbst 
and alterations due to temperature and sex exposed, (Erdman, H. E,, 1964) 

923 Reproductive performance of x-rayed single-species and mixed-species cultures of Triboliurn 
confusum and L castaneum reared at diffeteiii temperatures. (Erdman, H. E., 1964) 

946 Research in genetics to include (1) the direct and indirect effects of radiations and their 
modification on genetic systems, and (2) population and evolutionary studies of Dtosoplula , 
(Stone. W, S,, 1964) 

959 Effects of radiation on competitive Insects. (Erdman, II, E., 1964) 


10. Comparative Studies 

(Radiation. Mutagenic Chemicals. Physical Factors) 

737 Alexander, M.I,Glanges, li, GENETIC DAMAGE INDUCED BY ETHYLENIMINE, Ptoc.iiatn , 
Acad,Sci ,USA 53 (196,51 282-8. 

1 -d-old males of Drosophilamelaiiogastcr were Injected with a 10"^ Msolution of ethyleilimine, 
Ethylenimiiie is a powerful mutagen, but differs from both x-rays and other wellknown chemical 
mutagens in some characteristics, It resembles x-rays in producing chromosomal abnotraalltles 
since translocations are nearly as frequent as sex-linked Icthals. Other chemical mutagens do 
not produce .such a high proportion of reartangemems. It resembles chemioalmutagens, such as 
the mustards, in producing delayed letlials and translocations whlcti appear in the Fj generation 
from F|'s that appeared normal. Thedisttibutionofaex-linkedleihals in the spermatogenlc cycle 
is like that of x-rays. The disttibution of 1!, or delayed lethals Is different, A majority was re¬ 
covered from progeny of germ cells wliitdi were most nearly mature (fflatutc sperm, late spetraatlds). 
In contrast to the delayed mutations and to direct mutations ptodueed by oilier agents, the frequency 
of autosomal (second cliromosome) lethals was very high for all stages of germ cells, The rate 
averaged 19,75%,for all stages (A-E, sperm to spermatogonia) as compared to 0.86% for sex-ilnked 
lethals obtained in tlie same irradiation test from the same ittadiated parents. This major difference 


exists di’Splti; llie laci that the aiito.'ioliic Is (inly aliniit twice as liiii|; wilii .'ipprusimaicly twici: tlir 
iiiimbct of gone ioi,:i as tiic X-cfironiosmiK,;, 'I’liis dcriioiniti'aii'S ihal nuitatioii pmdiictioii m;iy be 
grossly misc,il(,:iiiati:d if based (inly on ilie sex-liiikcd imitations deiecied. The same treated 
male.s show ilirec nuitaiioii cyc]c:.-deiiciidiug iiiion wlii.nlier oik.: lesi,:- scx-iiiilicd ifcessive Itniials, 
autoiotiial leccssivt; letlials, or delayed sex-liiikcd tecessivc Ictli.'.iii. Tin; ai'ipearaiice of delayed 
tr.aii;iloi..'ati()ns tesuicts tiic v/ay iiutiiddaycd iiuuatioiis occur. (Autli.j 

738 Aitcubiirg, E,, Bniwiiiiig, I,.S. THE HATE OF GONADAL MO.SAlCl.SM FOR l,l;TTiAI„S IN LATE' 
BIIOOU.S OF Drosophil a AS COMPAHED WITH EARLY WHEN INDUCED BY x-RA YS, AZASEdtlNE 
and QtJlNACklNE MUSTARD, Gcii cti c! , 50,2 {19(!<!) m. Abtir. 

Males of Mullet's M.a.xy stoclt were treated with x-ray.s in one series of cxiicriiiiem:;, axaitn'ine in 
a second, and qiiiiiiieriiie mustiird in a third, and tiic Fj females were tested for letlials, Iwtii 
wlinle-hody and gonadal mo.saic, in early and in late broods derlvc!d from 3 il broucllngs of Hie 
treated males, Germ cells used in tlie first tiitec broods were pniliahly in postineioiii, stiigcs at: 
tlic time of treatment and those used in tlie fifth and later lirctodn were probably derived from 
germ cells wliicii were in premeiotic stiiges at the time of miatiiieiii, tliniigli of conrse ilic earliest 
btnod in wliich sperm cells derived from prcmeiotieally tieait.nl .sttiges ate tised would depinKi 
partly on iiow freriiieiitly a male mtited. However, only fertile brnndr. dmivcid fmin single rnalivi 
(tn.med to fresh females) were senred a.s brocidiiigs tnid tlietefnre a i)i‘oi,Kl rei’irtaeiits m least one 
mining. In tlie ca,st: ol all tlitce series of cxpi;rimeiit.s, tlie percent of riinsnlcism among ilii.; 
lethals iiiidetwciit a redueuoii in the liuet broads, as follows (tlii; figure fiii firoods l-ft is given 
first after eiicli agent, and that for broods 7 and later next); x-r;iys, .L'i-l); azaseriiic, ll()-'17j 
qiiinactiiie 85-62. (Tlie two ehernical series .ire still in progress .nid urci aimnt lialf us large 
iiuinerically as tlie x-ray .series at present), In tiie case of x-rays tlie results tire not unexpected, 
since delayed eflecis .me not usually ascribed to tills ngent. However, the greatly lowered rate 
ol mosaicism aihoiig the cliemiciiliy induced lethals in tin; l.itcr broods iii(ljcaic,s iliai an aiiiveci- 
able aniouiu of the mosaicism they induce is not due to delayed effects (whicli arc regarded as 
distinctive ol chemiotil niiitagens) but to fractioiials, wlieii sperm .ate treated. (Frotii iibsir.) 

739 Bateman, A.J,, Chaiidley, A.C, THE .SEN.snTVITY OF THE' MALE GERM CliLLS OF PtaMihila 
TO METHYL METHANE.SULPIIONAT0, Itedi iy 19,4111)64)711-18. 

Newly emerged c/d'of D. iiielaiioqas ter were injected iiiita-abdotniiially v/iili inetliyl mcttiiiiie- 
.siilphtmate (MMS)iii .saline in dosc.s of from 0,25 to 1.5X 11 )-'* mg in a constant volume of 
0.092 III. They were then mated dally to twoMuller-!r?¥ for sex-linked letlials and to two 
wild type ?9 for egg-hatchabiliiy, Muiings for ilic first 6 d after injection had a eoiistaill 
yield of sex-linked lethalSj 8.78% for ],5x ift-'ing MM5 and propottiDiiaidy less at lower 
doses. Hence sperm and spermatids show equal sensitivity to MMS. A period ofsintllity 
followed, ranging in duration from 1-3 d aceiirding to dose (spettnaiocytes), Tfifs was 
followed again by a mutatioii rate 1/4 of iliat for the first 6 d (s],)ertiiitt(,igoiiia), ligg Imtidia - 
bility (following treatment of sperm and spennatuis) fiidlcated iliai, relative to x-rays, MMS 
is more mutagenk,; for point inutatioiis than for cfiromosotnc breakage (doiniiiaiit leiliais), The 
depression of hatch.ibllity after the lifghest dose 11.5 X 10"''mg MMS) is fiuerpreted as pliyslologleal 
ratliettliangenctlcal. (BA dOilfiOri,,55350) 

740 Borstel, R.C. von RECENT DEVELOPMENTS IN RE,SEARCH ON RADIATION AND CHEMICAl, 
MUTAGEN E[TE(:t.S1 N 1N.SECTS, ORNl,-i>-388, Oak Ridge National l.ab,,Teiin,20Aitg.1964, Op, 

A model is prc.iented which provides a reasonable explanatloii for most of the pai'aiiieiers a-s- 
Sedated with dominant lethality iiidnced in sperm and an inherent explaiiarton of tlm radio- 
resistance observed in I,epidopiera sperm. 

741 Casparl, E, W. SOMATIC MUTATIONS IN THE MOTH Ephestia. Deccmlier 1, 1961-Augnstl, 1964 
T1D-21007| Rochester, N.Y.Univ, nd, 64p. 

Each scale of the hind wing of the moth togtro ( Ephestia ) is a single hlglily differentiated cell 
and iiomial variations ate easily recognized, This system was used in stitdie,s of sum.nic mutations 
induced by x-radiatlon, ft-liromodeoxyutldiiie (BUD), or 5-fluoroutadl (FlI) applied to larv.ae 8 d 
after the last larvae molt, Some studies were also made on the, dcvdopiiicnt of the eye pig¬ 
mentary system in the treated larvae and the role of DMA and RNA in ilte devdopnieiit of this 
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system, Scale aberrations induced by BDU and x-radiation showed considerable differences. 

Pupae treated with FU survived up to hatching time but their development was inhibited arid 
eye pigment formation was affected. Methods are described by which relatively pure, double 
stranded, high molecular DNA was extracted from Ephestia larvae, pupae, and adults, Injec¬ 
tion of DNA into larvae resulted in block scales with a frequency that indicated they were trans¬ 
formed cells. (NSA 18:1964,41090) 

742 Caspar!, E.W,, Muth. W,, Pohley, H.-J, EFFECTS OF DNA BASE ANALOGUES ON THE 
SCALES OF THE WING OF Ephestia . Genetics 51(1965) 771-94. 

Ephestia larvae were treated with 5-bromodeoxyuridine (BDU) by injection of solutions of different 
concentrations 8 d after the last larval moult. Survival was high and no evidence for delay in 
development was found, BDU was therefore regarded as non-toxic for Ephestia , On the hind 
wings of treated animals, individual abnormal scales were found, They occur as single, abnormal 
scales or as homogeneous or heterogeneous clusters. These clusters are regarded as due to the 
same mutational event, The number of abnormal scales per wing increased in the range from 
1-5 jig BDU/animal, At higher levels it reached a plateau at an average of 12 mutational 
events on a wing containing about 6.250 scales (about 2 x 10'^). The scale abnormalities 
induced by BDU differed from those induced by x-rays in several ways, A lack of large clusters 
of aberrant scales induced by BDU may be explained by an inhibition of growth caused by the 
drug. The wings of animals treated with high concentrations of BDU (20 jig and over) were 
significantly smaller than those of controls injected with water. The induction of abnormal 
scales by BDU was suppressed by equimolar amounts of thymidine . The nature of the BDU- 
induced abnormal scales is discussed. On the basis of the evidence it is impossible to decide 
whether they represent point mutations, chromosome rearrangements, or genetically non- 
transmissible changes. The evidence seems to indicate, however, that more than one 
mechanism is involved. (NSA 19:1965, 24291) 

743 Fahmy, 0.G., Fahmy, M.J. DIFFERENTIAL INDUCTION OF CHROMOSOME DELETIONS BY 
NATURAL AND SYNTHETIC MACROMOLECULES IN Drosophila melanogaster . Genetics 52, 

5 (19 6 5) 861-73, 

The Minute phenotypes induced by natural and synthetic macromolecules in wild-type 
(Oregon K)_D_, melanogaster were classified according to phenotypic expression and analysed 
for genetic position and physical nature in the salivary gland chromosomes. The proportion of 
severe Minute phenotypes (due to a deletion on the IV chromosome) was highest with deoxyribo- 
npcleoprotein, RNA, and DNA, intermediate withpolyadenylic acid and histones, aiidlowest 
with some albumins and globulins and polymethacryllc acid, The same mutations in comparable 
(y-) radiation experiments occurred at a frequency equal to the minimal level with macromoleculcs. 
Mutagenicity might be a manifestation of the specific chemical structure of nucleoproteins and 
nucleic acids. (CA 64:1966|2477"de) 

744 Fahmy, O.G,. Fahmy, M.F. MUTAGENESIS IN REUTION TO GENETIC HAZARDS IN MAN. 
Proc.R.Soe.Med . 5711964) 646-50. 

Experimental data are used as a basis for assessing the comparative genetic hazards to man of 
mutagenic chemicals and Ionizing radiations. The mutagenic activity of alkylating compounds 
was compared to that of radiation on the basis of the efficiency of both classes of agents in the 
induction of sex-linked recessive lethals in the fruit fly, A standard volume (0,3 )il/fly) of a 
given drug concentration (usually about lO'^M) was injected into the haemoooel of males (200 to 
500 per test) around the testes, and their sperm was then tested for sex-linked recessive, lethals, 
Comparable males were exposed to a measured dose of radiation and their progeny also scored 
for the same mutations. It was thus possible to determine the concentration of the injected 
compound which Induced the same mutation rate as a given dose of radiation. This analysis 
revealed that all the alkylating compounds tested were mutagenic to various degrees. The 
highest mutagenicity occurred with ttiethylenemelamine which at a concentration of 4 X lo-^M 
induced a mutation rate equivalent to 6000 R, while the lowest activity occurred With ethylene 
oxide which at a concentration of 10-^M induced a mutation rate equivalent to about 30 R. 

Results are discussed In detail. The distribution of the hot spots (loci of high mutability) was 
very different for the various mutagens, thus demonstrating the significance of gene/mutagen 
intetacUon to the mutational process. Some aspects of the mutation load in man and the ' 


coircept doubling dose are discussed in terms of these expetimental results, A table shows 
the physical doses of variou,s chemical compounds which are muiagenically equivalent to the total 
exposure to radiation over a full reproductive generation (as well as to the estimated human doubling 
dose (35 li)). Hazards associated with tire use of these compounds (for example, as drugs and 
insecticides) arc discussed. 

745 Gersheiison, S, INDUCTION OF LETHAL MUTATIONS IN Drosophila melanogaster BY DNA, 

Genet.Res, 6(11)651157-62. 

Addition to the food of Drosonhila larvae of DNA from calf thymus induced a considerable number 
of recessive lethal mutations in the second cliromosome, An analysis of 66 such lethals showed 
that most'of them affect the same segment containing probably some 30-35 sub-units capable 
of mutating together or separately. Results were compared with those from x-irradiating second 
chmmosoincs (500 R doses), (NSA 19:19 65,458 76) 

740 Henke, H., HBhne, G., Kiitikel, H.A, UBERDIE MUTAGENE WIRKUNG VON RONTGEN- 
STRAHLEN, N-NlTROSO-N-METHYLURETHAN UND N-NITROSO-MORRHOLIN BEIDtosoghUa 
meIaiiogastcr .(Oii the mutatrenie effects of x-radiation. N-nltruso-N-methyl-urcthan, and 
N-nitroso-morpholinc in Dro.sophila melanogaster ). Biopliyslk 1 (1963/64) 418-21. (In German) 

The mutagenic effects of N-nitroso-N-methylurethan and N-nltraso-morpholine were compared 
with those of x-rays on^. mclaiioRaster . Lethal factors as well as II/III translocations were 
determined by the hybridization method. Mutation rates for lethal factors were 0.60% in the 
controls, 7,92% in irradiated, 2,52% in N-nitroso-N-methyl-urcthan-treated, and 2,17% in 
N-nitroso-motpholine-treated Drosophila . Mutatioiuates for translocations were 0,2.94, o,18, 
and 0,11%, respectively. (NSA 18:1964,27097) 

747 Henke, H,, Hijhiie, G„ Kiinkel, H.A,, Trams, A. THE DIFFERENTIAL MUTATION EFFECT 
OF CERTAIN CARCINOGENS, Arch.Gynack. M, 1 (19 0 5 ) 4 75 - 79. (In German) 

Intra-abdominal application of 0,2% N-nittoso-N-methyluretlian, 1% N-nittosomotpholine, and 
l%N,N'-bis-(nltrosopipcrazine) caused gentle translocations in greater number than irradiation in 
Drosophila melanogaster . The recessive, sex-linked changes were lethal at a lower r,ite than 
radiation changes. The compounds arc all known carcinogens. EsclieiTel ila col l mutants induced 
by radiation were mostly of the serine-glycine type; N-nitroso-N-meihylurethan application 
induced many other mutants, some of which had not appeared after irradiation. (CA 63:1965, 
lQ372h) 

748 Henneberry, T.J,, McGovetn, W.L,, Smith, F.F, SOME EFFECTS OF GAMMA RADIATION 
AND ACHEMOSTERILANT ON THE MEXICAN BEAN BEETLE. J.ecgn.Eut . 6 (1964) 813-5. 

Gamma radiation or the alkylating agent apholate sterilized male and female Mexicart bean 
beetle, Epllachna varlvestls Mulsant. With adults the effect was produced with ionizing 
radiation at S or 16 kR. Pupae weremoresusceptlble -coropletesterilization of females was 
obtained at doses of 1,4,8, or 16 kR and males were sterilized at doses of 4,8, or 16 kR. Larvae 
were mote susceptible to direct radiation effects than pupae and pupae mote susceptible than 
adults, Adult male ot female, bean beetles dipped in an aqueous solution of 0.5%apholate or confined 
for 48 h on bean foliage sprayed v/ith the same concentration in water were completely 
sterilized. Uiuteated female beetles mated with treated males (irradiated or exposed to. 
apholate at effective doses) deposited about the same number of eggs as females of untreated 
pairs, but no eggs hatched, Treated female beetles (irradiated or exposed to apholate at 
effective doses) mated with untreated males deposited few or no eggs. Adult beetles of either 
sex Irradiated in the pupal or adult stage or apholate-treated adults were shorter lived than, 
untreated beetles, Untreated female beetles mated first with irradiated ot apholate-treated 
males produced sterile eggs, but a subsequent mating with untreated males resulted In the 
, production of viable eggs. (Auth,) 

749 'Keiser, I., Steiner, L.F., .Kamasakl, H. EFFECT OF CHEMOSTEIULANTS AGAINST THE 
: . ORIENTALFRUIT FLY, MELON FLY, AND MEDITERRANEAN FRUIT FLY, J.ccon.Eiit. 58, 

, 4 (1965) 682-5, 
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In tests conducted in Hawaii from 1959'1964 both sexes of one or more of three species of 
tephritid flies were sterilized without toxic effects by treating food and water with tepa, metepa, 
apholate, or tretamine, applying these materials topically to pupae or adults, or exposing 
adults to deposits of the chemosterilants. Methotrexate, aminopterin, colchicine, and 
5-fIuorouracil treatments sterilized females only. Tepa, apholate, and tretamine sterilized 
as effectively and efficiently as ionizing radiation, Tepa showed promise for field appli¬ 
cations in combination with attractive protein hydrolyzates. In general, males were sterilized 
at lower concentrations than females; the melon fly, Dacus cucurbitae Coquillett, was the 
most susceptible; the oriental fruit fly, D, dorsalis Hendel, intermediate; and the Mediterranean 
Ceratitis capitata fWledemannl. the least susceptible to test materials. Treatments 
were most effective against newly emerged flies, but deposition of hatchable eggs In old gravid 
fertile females was inhibited within 24-48 h after treatment. In ratio tests mating effectiveness 
of irradiated and chemically sterilized fruit flies was compared. In one representative test, 
oriental fruit flies that had received 10000 R of /-radiation in the pupal stage 2 d before 
emergence, and newly emerged flies that had been exposed to O.^/acf tepa in the dtinhing 
water for 3 d were matched with different ratios of normal flies. Flies were sexed on the 3 rd d 
(before sexual maturity) and crossmated the following day at 5:1, 10:1, 15:1, 20:1, and 30il 
ratios of treated to untreated flies, Equal numbers of each sex were used for both treated and 
untreated flies, with a total of 300 adults at each of the six ratios, Results showed that the two 
sterilization methods were similar in effectiveness, The 20:1 ratio gave nearly complete suppres¬ 
sion in one generation, Results with 10:1 and 15;1 ratios were variable, Microscopically, gonads 
of chemosterilized and radiation-sterilized flies are alike. Both spermatogonia and spermatocytes 
are destroyed as in irradiated testes. Spermatids beyond the last division continue to develop, 
however, and become mature spermatozoa. If some spermatogonia escape destruction, recovery, 
partial or complete, may take place, in female fruit flies, both irradiated and chemosterilized, 
ovaries do not develop if flies are treated before the onset of sexual maturity. 

750(1) Keyl, H, -G., Werth, G. STRUKTURVErXnDERUNGEN AN CHROMOSOMEN DORCH 
MALACHITGRUN, (Structural changes in chromosomes induced by malachite green), 
Natutwissenschaften 46.14 (1959) 453-54, (in German) 

Growing salivary gland nuclei of larvae of Chironomus thummi were tested with malachite green, 
Effects on development and in terms of chromosome breakage and recovery were examined. It 
was characteristic that, although cells and cell nuclei of a particular gland might be affected 
differently, the chromosomes of any one nucleus were affected similarly. Breakage observed 
in the chromosomes was of the same type as the kind produced by x-rays in 24-h-old larvae, 
and can be considered as genuine mutations . Other structural changes such as constrictions 
resulting from malachite green treatment are discussed, 

751 Mazat-Barnett, B.K. de MUTATIONS INDUCED BY ALKYLATING AGENTS, X-RAYS AND 
COMBINED TREATMENTS. Genetics 52, 2, Pt.2093,51459.Ahstr. - 

It was considered of interest to establish a comparison of the mutagenic effects of alkylating 
compounds, x-rays and combinations of the chemicals and radiation. A nitrogen mustard 
(NITROMIN) and a polyethyleneimine (THIO TEPA) were chosen as representative of two different 
groups of alkylating agents. Two series of experiments were carried out to determine the fre¬ 
quencies of sex-linked recessive lethal mutations induced in Drosophila melanogaster, one In 
mature and neatly mature ooCytes, the other in mature sperm. The chemicals were injected 
intta-abdominally in O.d'fosaline solution. The irradiation dose (800 R in all cases) was 
administered in the combined treatments at different Intervals; pre-treatment 12 h prloi to 
injection and post-treatments 30 min or 20 h after the injection, The results obtained show (1) 
that THIO TEPA has a more pronounced mutagenic effect than NITROMIN in both males and 
females. (2) The effect of combined treatments Is at least additive with the nitrogen mustard, 
but not with the polyethyleneimine, with which no combined treatment has induced a recessive 
lethal frequency as high as that induced by the chemical alone. (3) Mature sperm shows a much 
higher sensitivity to all treatments than oocytes, but the relative mutation rates for the different 
treatments are abont the same for both. Thus different interactions of the two chemicals with 
cytoplasmic constituents and/or x-tay products cannot explain,the different mutation frequencies 
0 served. These could be ascribed to different actions of the chemicals on DNA and/or 
interactions with x-tay products, (Abstr,) 


752 Morgan, P.B., LaBrecque, G.C, STUDIES OF THE EFFECT OF MEAT EXPOSED TO GAMMA 
/ RADIATION OR CHEMOSTERILANTS ON THE REPRODUCTIVE CAPACITY OF A BLOW FLY 

Phaenlcia cuptiiia fWiedemaiiii), Fla Eiit . 47,1 (19(14) 31-33, 

Raw beef irradiated with 5, 25, and 50 Mtad of y-radiatlon from ®Ca had no effect on the 
development, egg deposition, percent hatch, or appearance of P, Fj, and I^ generations of 
blowflies, J), ciiprina , reared in the meat ot allowed to feed on it in the adult stage. Egg 
production and fertility were affected when adults were fed meat treated with l“/i)aiid O.lii 
of apholate and O.Sfiiand 0.25"/o of metepa, When the larval medium was treated with 
O.lfo of apholate, larval development was prolonged and did not progress beyond the pupal 
stage. A O.Offijo concentration of metapa in the larval medium slightly extended the period 
of larval development but did not prevent development to the adult stage, (Auth,) 

753 Muklietjee, R, MUTAGENIC ACTION OF MITOMYCIN C ON Drosophila melaiiogastet , 
Genetica 51 (1985) 947-51. 

Otogoii-Rmales were treated in the following ways; mitomycin C (lOOhg/ml); 0,7 NNaCl; 
mitomycin C (100 pg/ml) and y-rays; and 0.7 NNaCl and y-tays, Each treated male was 
tested for induced sex-linked recessive lethal mutation,s by the Miillet-5 technique for eight 
successive daily broods. Mitomycin C is mutagenic in all cell stages in Dtosopliila, with a 
peak mutation frequency of b.Of occurring in the third brood. The /-ray series reached a 
peak of 5.8“)!) In the fifth brood. Additivity of effect upon combined Mitomycin C and /-ray 
treatment was not always indicated, significant decreases occiirting in Broods 3 and 0 and an 
increase in Brood 8. (Auth.) 


754 NakanLshi, Y.H,, Makino, S. PHASE CINEMATOGRAPHY STUDIOS ON THE EFFECTS OF 
RADIATION AND OF SOME CHEMICALS ON CELLS AND CHROMOSOMES. Ilit.Soc.Cell 
Biol. Symp. 3 (1964)47-62. 

Includes effects of ultraviolet tays on Bombyx moti and effects of S-rays on the grasshopper 
Podisma sapporense . (BAg 29:1965,101311) 

755 Nakao, Y, COMPARISONS BETWEEN MUTAGENIC AND CELL-KILLING EFFECTS INDUCED BY 
RADIATION AND RADIOMIMETIC SUBSTANCES, Idcngaku Zasshi (Jap,J,Genet,)40. StippI, 

, (1965) 107-18, 

The mutagenic and cell-killing effects Induced by x-rays and by chemical mutagens were 
compared using sex-linked recessive lethal mutation in Drosophila and visible mutation (m 
colour mutants)detected by specific locus method In the silkworm, In the case of the induc¬ 
tion of lethals and translocations by ethylenimiiie in Drosophila spermatozoa, we have noticed 
the production of high degree of sterility, And when we compared mutation and translocation 
frequencies between two groups which showed high and low sterility, we found tlie existence 
of parallelism between lethal or translocation frequencies and sterility. In the case of x-ray 
induced lethal mutations in Drosophila , there was no sign of correlation between mutation 
frequencies and sterility, even when x-tay doses were so high as to produce only a few progeny, 
There were also no apparent correlations between mutation frequencies and the number of 
eggs laid, between mutation frequencies and hatchablllty, and mutation frequencies and the 
percentages of dead eggs in the earfy developmental stages in the silkworm, when male motte 
were x-itradlated with the dose of 2 kR. The circumstances were the same as before even when 
the male moths were irradiated with fairly high dose of x-rays (10 kR). When the female niotlii 
were irradiated with high dose of x-rays (10 kR)(and in this case the lethality amongst eggs was 
very high), we could not find any difference in the mutation frequencies between two groups 
which have comparatively high hatchabllity, and those which have low hatchabilltyThe 
patterns of induction were compared between mutation and lethals at various stages of embryonic 
development in the silkworm, and it was found that the changes of the percentages of dead eggs 
at the pigmented egg stages, and at the bluish egg stage agreed with those in mutation frequencies, 
The relationship between mutation induction and the production of cell-killing is discussed. 
Especially, the relationship of these facta to the hypothesis of selective cell killing is considered 
to explain the cause of dose rate effect in mutation induction by radiation. (Auth.), 


756 Schmidt,,C,H„ Dame, D.A,, Weidhaas, D.E. RADIOSTERILIZATION,VS, CHEMO' 
STERILIZATION IN HOUSE FLIES AND MOSQUITOES, J. econ,Ent , 57,5 (19 64 ) 753 - 6, 
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Laboratory tests were conducted during 1961 and 1962 to compare the effectiveness of males of 
the house fly, Musca domestica L., and the common malaria mostiuito, Anopheles quadrlmaculatus 
Say, sterilued by apholate or lepa and by y-radiation. For radiosterilization, house fly pupae 
were treated 31 -54 h prior to eclosion with 2850 R and mosquito pupae at least 24 h old with 
10 000 or 12 000 R from a ™Cd source supplying 736 1 33 R/mln. For chemosterilization, house 
fly male adults 1 d old were fed \°h apholate in the diet for 3 d and mosquito male adults for 
3-4 d after emergence. Mosquito male adults o-24 hold were also exposed to contact 
residues containing 7 mg/ft^ of tepa. The most important criterion of effectiveness was the 
reduction in number of viable egg batches from females confined with both treated and untreated 
males. Results from chemosterilization equalled or surpassed those from radiosterilization. With 
mosquitoes, highly competitive, yet permanently sterile, males were more attainable with 
chemothan with radiosterilizatioti, With house flies either method seemed adequate, but the 
slightly greater degree of recovery after irradiation than after chemosterilization must be 
considered. (Auth.) 

Snyder, L.AOster, 1,1, A COMPARISON OF GENETIC CHANGES INDUCED BY A 
MONOFUNCTIONAL AND A POLYFUNCTIONAL ALKYLATING AGENT IN Drosophila melanogaster . 
Mutation Res . Ifl964l437-45. 

A comparison of the spectra of genetlcal changes induced in mature spermatozoa by a mono- and 
a polyfunctional alkylating agent and by y-rays was made using multipurpose stocks having an 
Y-chtomosome genetically marked at both ends. Gamma-rays, typical of ionizing radiations, 
cause higher frequencies of entire Y- (or X-) chromosome losses than of partial losses of the 
Y-chromosome, Polyfunctional triethylene melamine, in contrast, was found to induce sub¬ 
stantially fewer entire chromosome losses than the sum of losses involving the marker loci on 
either atm of the Y, Based on a limited sample of partial losses, the relative incidence of 
sterility among males having lost one or the other of the marker loci after treatment with the 
polyfunctional chemical was almost twice that found in comparable groups of males following 
irradiation. Similar data obtained after treatment with monofunctional quinacrine mustard 
appear to agree with those obtained using the polyfunctional compound, but are too limited to 
be conclusive. Both the monofunctional and polyfunctional chemicals were found to induce 
high frequencies of mutations at the dumpy locus, and in both cases very high proportions of 
these changes were mosaically expressed. On the basis of these results it appears unlikely that 
the number of reactive groups present in an alkylating compound influences the relative frequency 
of mosaic changes produced. (Auth.) 

See also; 

642 Cytogenic investigations on radiation and chemically Induced dominant lethal mutations 
in oocytes and sperm of the screw-worm fly. (LaChance, L.E., Riemann, J.C., 1964) 

643 Introduction of dominant lethal mutations in insect oocytes and sperm by gamma rays and 
an alkylating agent! dose-response and joint action studies. (LaChance, L.E,, 

Crystal, M.M,. 1965) 

667 Genetic effect of combined x-ray and ethylenimine treatments, (Alexander, M,L., 1965) 

669 Combined ICR 100 and x-ray analysis of the strandedness of the spermatozoan of Drosophila 
melanogaster , 

822 Studies on the rate of, spermatogenesis In Drosophila ! effects of x-rays and streptonigtin, 

(Martin, A.O., 1965) 

922 Age, temperature, coexistence, and x-radiation effects on flour beetles'productivity. 

(Etdman, H.E,, 1964) 


B. DEVELOPMENTAL AND PHYSIOLOGICAL 
EFFECTS ON THE ORGANISM 

1. General Articles. Surveys 

758W Cliiang, S.H. STUDY ON THE BIOLOGICAL EFFECTS OF RADIATION OF INSECTS. I. 
BIOLOGICAL EFFECTS OF EXTERNAL x AND GAMMA RADIATION, J.Agric.For. 12(1963) 

114-41, (In Chinese, with English summary) 

759 Menhinick, E.F. STRONTIUM-90-YTTRIUM-90 BETA SOURCE, p.78-9 of "Health Physics 
Division Annual Progress Report for Period Ending July 31, 1964", ORNL-3697, Oak Ridge National 
Lab,, Tenn.Oct, 1964, 

Interest was focused on the effects of 0-tather than y-radiation. Because of low penetration, smaller 
organisms receive higher tissue doses of B-radiation than larger ones, and insect eggs higher doses 
than adults. The part played by chitinous shielding, the additive effects of 0- and y-radiatlon, 

dose rate effects, and techniques for measuring B-radiation are factors to be consideted. Three 

plane 6-soutoes of 100, lOOQ, and 10 000 R/h on the surface were constructed to answer some 
of these questions, The construction of a plane source (rather than a point source, to 
simulate surface contamination)is described, A source 13 iu. in diameter gave uniform surface 
dose rates from the centre up to 1 in, from the edgej 70 niCi of ““Sr- ““y gave 100 R/h (surface 
tates)through5milofAl, O.7 CigavelOO0R/h, and 7,oeigave 10000 R/h, 

760 Viado, G.B., Maiioto, E.C. EFFECTS OF GAMMA RADIATION ON THREE SPECIES OF 
PHILIPPINE INSECT PESTS, Sclent,Rev . 5,3 09641 11-15. 

See also: 

505 Biological studies. (Japan, National Inst, of Radiological Sciences, Chiba, 1964) 


2. Biochemistry, Physiology. 
Pathogen, Parasite, and Pesticide Susceptibility. 
Reproductive Potential 


761 Ammon, F.-J. ON THE QUESTION OF THE MODE OF ACTION OF A RADON-CONTAINING 

ATMOSPHERE ON EMBRYONIC STATES OF Drosophila melanogaster , Diophvsik 2Y1964120-41. 
(In German) 

An investigation was made of the biological action mechanism of radon and its decay products on 
Drosophila , eggs in an atmosphere enriched with radon. It was found that the reduction of the 
hatching rate of the eggs is due in the first place to a-radiation which is caused by the deposition 
of radon decay products on the eggs and their support. The dose -effect curves for the Iqwetiiig 
of the hatching rate were plotted, (NSA I8!l964,27100) 

762 Bonifay, M., Niaussat, p., Bourcart, R, CONTRIBUTION, A L'ETUDE DE LA RADIO- 
SENSIBILITEDE CERTAINS ARTHROPODES SAHARIENS, ETUDE DE LA TENEUR DE LEURS 
parties molles en acides nucleiques. rapport eventuel avec une radio- 
resistance ELEVEE, C.t, Seanc.Soc,Biol. 158. 3 fl964U86-gn. 

The scorpion, Androctonus ampteuxl was exposed to lOOOOO R and tliree species of Teiiebtlonldes 
(Pimella angulwjegl (P^ P. a.expiata(Peyer.), and Qcnera hlsnida riforsklUo 
20 000-46 000 R, Determinations of the RNA and DNA contents of their entire soft tissues before 

and after y-irradlation showed, within a few days, a large decrease in DNA but very little 

change in RNA. Some relation appears to exist between the radiosensitivity of a species and the 
average level of RNA in Its tissues. < 


763 Elbadry, E. THE EfEECT Of GAMMA RADIATION ON HOST-PARASITOID RELATIONSHIPS. 

Diss.Abstr. M,12, Pt.l (1964)4929, 

This investigation was designed to test the possible effect of y-radiatlon on host-parasitoid 
relationships, and illustrated the possibility of using parasitoids as indicators of non-symptomatic 
pathological conditions induced in a host by sublethal dosages of y-rays, The experimental 
animals selected for this work included the potato tuberworm, Gtiorimoschema operculella 
Zeller, as the host Insect and three species of its intern,al parasitoids: the egg-parasitoid, 

Ttichogramma semifumatum (Perkins); the polyembryonic egg-larval parasitoid, Copidosoma 
koehlerl Blanchard: and the larval-parasitoid, Maci'ocentrus ancylivotus Rohwer. The host 
insect decreases in radiosensitivity as the immature stages progress in development (see ref.813). 

The effects on the parasitoid-host relationship ate described (see 764), and were marked. Only 
the egg-parasitoid, T. semifumatum (Perkins), which lacks any intimate physiological 
relationship with a live host was not materially affected by dosages heavy enough to cause host 
mortality. 

764 Elbadry, E. SOME GAMMA RADIATION EFFECTS ON HOST-PARASITOID RELATIONSHIPS, 
Ann.ent.Soe.Am , 58,2 (19651209-12. 

The encyriid Copidosoma koehleri Blanchard, when reared in previously irradiated potato 
tuberworm ( Gnorirooschema operculella (Zeller)) hosts, showed symptoms of nutritional 
deficiency which included lessened polyembtyony, slower development, and higher mortality 
in the various stages of the life cycle, The host larvae, irtadiated before hatching from the 
egg, were smaller than normal, weighed less, and stored much less of the suprastomodaeal fat 
tissue on which C. koehleri subsists during its polygerm stage. The larval period of the 
braconid Macrocentrus ancylivotus Rohwer was lengthened in such hosts, and there was greatly 
increased mortality of the adults within their cocoons. However, previous irradiation of the 
host eggs had no effect on the development of the trlchogrammatid egg parasite T. semifumatum 
(Perkins). Dosages of 0,5-2 ktad applied directly to polygerras of C, koehleri in previously 
unitiadiated hosts induced pathological conditions. Embryos grew abnormally large and many 
failed to complete their embryonic development, and the embryonic period generally was 
lenghtened. Though irradiation damage was thus evident at a very early stage in C, koehleri , 
its expression in ancyllvorus was generally delayed until the adult stage, Thb percentage 
of emergence of adults from cocoons was reduced by low dosages given to eggs or larvae, and 
when such dosages were given to second-stage larvae the females that survived to adulthood 
were crippled, with short wings .and curled ovipositors and antennae, (Auth.) 

765 Green, G. W. THE CONTROL OF SPONTANEOUS LOCOMOTOR ACTIVITY IN Phormia tegina 
Meigen. - II. EXPEiaMENTS TO DETERMINE THE MECHANISM INVOLVED. J.Insect Phvslol. 

10,5 (19 64) 727-52. 

When adults of P. reglna ate fed to repletion on sucrose solutions, spontaneous locomotor activity 
is immediately and markedly reduced, increasing again upon subsequent deprivation at a rate 
dependent upon the concentration of the sucrose solution ingested. Various operative techniques 
were employed in an attempt to elucidate the mechanisms, involved in the conttbl of spontaneous 
locomotor activity in relation to nutritional state, The rate of crop emptying and its effect on 
locomotor activity was investigated with x-rays after feeding radiopaque substances ("hypaque 
sodium") In sucrose solution. The results of the various experiments suggest that spontaneous 
locomotor activity is controlled by a hormone released from the corpus cardiacum, Release of i 

the corpus cardiacum factor to the haemolymph appears to be under the control of receptors in ' | 

the foregut capable of monitoring the presence or absence of foodstuffs in that region of the | 

alimentary tract. I 

766 Hennebetry, T.J, EFFECTS OF GAMMA RADIATION ON THE FERTILITY OF THE TWO- f 

SPOTTED SPIDER MITE AND ITS PROGENY, J.ecpn.Ent . 67, 5 (19641 672-4. ? 

Females of the two-spotted spider mite, Tetranychus telarius (L,), mated to yirradlated males f 

produced fewer female progeny and more non-vlable eggs as the dosage of radiation increased. ] 

At a dosage of 32 kR there were male progeny and non-viable eggs but; no female progeny . | 

Virgin females exposed to y-radlation and mated to untreated males produced fewer males , ' [ 

and females as the dosage increased from 1,-24 kR, and after exposure to 32, kR produced only , | 


non-viable eggs, Surviving female progeny of m,iles irradiated at 8 Id! or more were iuciiiMhle 
of reproduction, and female progeny of males irradiated ,it2ot4liRprodiicc‘d fewer males and females 
and more non-vlable eggs than female progeny ol untreated parents, livldence for sperm 
inactivation or death w.is observed at doses of 90 Id! and above, (Auili.) 

767 Hoopingarner, 11,A,, l<uin,ii,iraj, S., Pteiicli, A.L. GAMETOGENE.SIS AND RADIATION ElTECTSi 
IN THE CEREAL LEAF BEETLE, Quleii),a nielanopii . Aiiii.ent.Soe .A m. 58, (1 (19(15) 777-iil. 

Gametogeiiic development was followed, using histological sections, from eiiietgnncc of the 
adult through dhipause and oviposition, .Some spermatozoa were mature at ernergenee, and 
the testes had mainly mature sperm upon cntutlng diapause, Oocyte devuloiniieiit did uot 
begin until the subsequent spring after mating took place, Dosages as low as 500 R of x-ray .5 
reduced egg production and viability, Complete loss of egg viability occurred when both sexci; 
were irtiidiated with 5000 R. Loss of egg production occurred witli dosages above liOOO R. 
Spermatozoa were situated within the .spennathecae up to and liicludlng dosages of 20000 R 
to both .sexes. (Aiitli.) 

708 Hoover, D.L,, Floyd, E.H. A .STUDY OF THE CAPABILITY OF THE RICE WIinvIL,S .Sitoirhllini 
and S_. oryM to REPRODUCE PARTHENOGENETICALLY. Aiin,e,fii.,S(u;,A!rl7,56, “ 
(1965) ,5(ili-7, . “ 

Observations on more ilian 1000 virgin females of S, otyzi'ic (l..,) (.'ias aldl (Tak,)) imd 1000 of 
?i®i™SisMotsch, ( qryaac, auct.) from emergence a,s adult insects to natural death of all 
individuals indicated that partlit!iiog(iiie,sis does not occur in either of iliese species. The results 
also indicated tiiat the virgin female,s do not oviposit. Irradiation of virgin females of 8, 
zeamais (doses of 1000 R and 1500 R of x-ray,s at 100 R/iniii were administered) with x-t.iys 
did not siimuLitc oviposition. (From auth,) 

769 Jones, A, W. A .STUDY OF THE EFFECTS OF RADIATION UPON HOST-PAIIASITE 

relationship.?, p.5 of "Research and Development in Progress, Biology and Medicine, No,3", 
Absir, TID-4203, Division of Technic,il Information Extension, (AEC), Oak Ridge, Teiiii, 

Apr, 1964, 290p. 

770(8) Kalmykov, P.G. CHANGES OF OXIDATION PIIOCE.S,SES IN FLIES FOLLOWING y-IRRAUIATION, 
p,55-56 of "Prohlemy Parazltologil". Trudy 4-oi Konfereiitsil Iiistiiuta Zoologil, Aliad.Naiik 
Ukr, ,SSR, Lvov, 1963, 

The tissue respiration under conditions of inhibited cytochrome oxidase by HCN was studied in 
flies after O.'S, 4, 24, and 48 li following yirradiation by a dose of l, 2, 3, .and 5 kR, The 
tissue respiration in the non-irradiatcd flies under conditions of Inhibited cyiooliroine oxidase 
was decreased by 70 - 78”/(i, In the, ii'tadi,ated flics after HCN application a relatively smaller 
inhibition of tlic tissue respiration wa,s observed. (CA 61:1964, IBOO'fc) 

771 Kalmykov, P.G. CHANGE OF OXIDATION PROCESSES IN IN.SECTS UNDER THE INFLUENCE 
Rajipblologiya 5 (19i;,5Ui01i-lt). flii Russian) 

Gamma itradlation (®8Co)of winged flies ( Protonliormla temae-iiovac R,D,} and also the eggs, 
larvae, and pupal stages to 100-300 R decreased tire oxygen coiimnirptlon, The depression'' 
miitinued tliroughout metamorphosis and subsequent g<!netatloii.s regardless of the stage that was 
irradiated. liieathiiig was depressed less In irradiated fties poisoned wttli oyanide than in un¬ 
irradiated. The slight depressing action of IlCN on breathing in liradiated flies indicates tliat 
y-irradlatl(ui has .1 destructive effect on cytoehrorne oxidase, (ir-auth.) 

772(*) Karpov, A.E, EXPERIMENTAL ACTIVATION OF LATENT POhyilliDRAL VIRUS AT THE 
EMBRYONIC STAGE,S OF THE SILKWORM, Popov, Akild. Nnuk . ukr, IM 15 (1963 1061 “ 114 . 

773 Klkkawa, H, Botyii-Kagakii 2911904137-. 

Adult males from a susceptible, isogenic strain (Canton) were subjected to doses of radiation 
tanging from 2000-3000 Rand then mated with noii-tteated females of the same strain. Some 
53,500 Fj larvae from this cross were feared on media eoiualning O/i ppin of paratltlon, a 
coiiCEntratlon normally letlial to .susceptible individuals, Four larvae survived to adulthood, 
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and by a series of mating to S marliet strains they yielded a strain exhibiting intermediate 
parathion resistance between the parental susceptible and a resistant (Hikone) strain, This 
resistance was located on chromosome 2 at the same locus (C4.5) as that of other parathion R 
strains (Kikkawa, H., Rep.scient. Wits Osaka Qniv. 9: Cited in Adv, Pest Control Res, 

6:1965,207-8.) 

774 Lassota, Z. URIC ACID IN NORMAL AND ylRRADlATED EGGS OF Bombyx mori . Acta 
biochim.pol. 12 , 3 (1965 ) 271-78, (In English) 

The uric acid content of B, mm eggs remained constant during diapause and post-diapause 
embtyogenesis. The total N content of the eggs was also constant during this time, Irradiation 
at diapause with 20 kR of y-rays, which inhibited the hatching of larvae, did not influence 
the uric acid content. Uric acid accumulated In dead eggs, whether irradiated or ones which 
had been stored 10 months at 4“C, only after 10 d of postdiapausal incubation at 25 “C. 

(CA 63:1965,7317d) 


775 Lassota, Z, OXYGEN UPTAKE AND AMMONIA RELEASE IN NORMAL AND y-IRRADIATED EGGS 
OF Bombyx mori, Acta biochim,pol■ 12.4119651369-77. 

In normal B, mori eggs, 0 uptake at 4"C was 37 Rl/g/h. Gradual increase in storage temperature 
to 25°C increased this to 81 in control and to 88 pl/g/h in yirtadiated eggs (20 or 200 kR). 

During incubation at 25°Ci the respiration rate in the eggs increased to a maximum of 750fil/g/h 
a few hours before hatching. In eggs irradiated with 20 kR, respiration increased gradually to a 
maximum of 300 pl/g/h. In eggs irradiated with 200 kR, there was no increase in the rate of 0 
uptake, although respiration continued at the inital rate for IS d. Irradiation completely inhibited 
hatching, eggs irradiated with 20 kR being blocked at the stage corresponding to late gastrula 
and those irradiated with 200 kR at blastula. Enhancement of respiration due to temperature 
involved mainly later stages, beginning with blastokinesis. There was no release of NH. in 
irradiated eggs. (CA 64:1966, ,5408g) 

11/1270 Uvrov, M.T., Bogomaz, V.A,, THE EFFECT OF RADIATION ON THE COCKCHAFER, 
Melolontha vulgaris . Zash. Rast . 6 (1958) 53, (in Russian)* 

Cockchafers were irradiated, using “Co in the form of a solution of its chloride, with an activity 
of 405 mCi. After 6 d the insects had received 20851 R. Though the egg-laying capacity of 
the females had not been greatly impaired no larvae were produced. Such considerable doses 
of y-rays were shown to affect the sexual glands in the first place and seem to bring about the 
complete sterilization of males. The mortality of irradiated M, vulgaris was 2,6-10,8% lower 
than m controls, The irradiated insects were more mobile and agile, and also consumed more 
leaves than the controls. Direct irradiation of the cockchafer is concluded to be inappropriate 
as a method for rapid extermination but can be put to advantage in sterilizing pupae and adults,. 

* No abstract was available in Vol,11/1270. 


Maynard, E,A. INVESTIGATION OF THE EFFECTS OF RADIATION ON THE HAEMOCYTES OF 
L. p.43-44 of "Research and Development in Progress. Biology and Medicim 
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Menhinick, E.F. METABOLISM OF CRICKETS, 
Progress Report for Period Ending July 31, 1964", 
Oct,1964, 


p. 76 -8 of "Health Physics Division Annual 
ORNL-3697, Oali Ridge National Lab., Tenn. 


... '"‘•y Effect energy requirements and thereby caust 

cha «in community structure, a study was made of the feasibility of simultaneous measure] 

O^e f iroTlr/ »d production. 

dead r cte 160 m T meal/individual and 4 mg 

dead crickets, 160 rag was lost m faeces, standing crop increased 38 mg, skins weighed 2 mg 

“ "7 •' ■“»— '* •«S- ■..... -uc-o. .(48 „ 

.h.p=hri „ 166 .. STP. *..((» ,(„8M.,. 

iwope .pnte, ta, ,nd ,i,h „s,g, ^ 


204 


778 Neidlnger, J.W., Baratz, R.A., Moos, W.S. OXYGEN UPTAKE OF THREE LIFE .STAGES OF 
Tenebrio molitor PRIOR AND SUBSEQUENT TO MASSIVE DOSES OF LOW ENERGY x-RA Y.S, 
Atompraxis H, 9-10 (1965)564-8. 

The pre'.ind post-irradiation oxygen uptake of T, molitgr , larvae, pupae and adults was measured 
at 45 kV x-rays ,it doses of 4.G X 10^ to 1,4X 10® R and a dose mtc of 760 R/s were employed to 
irradiate the beetles, Comparison of experimental animals and controls shows trend to reduced 
O^-consuraption at lower doses and enhanced Oj-consumption at the higher, (Aiiih.) 


779W Niaussat, P., Pascaud, A., Grenot, C,, Pierre, F. CONTINGENT RELATION BETWEEN THE 
RESISTANCE TO y-RADIATION OP CERTAIN ARTHROPODS OF THE SAHARA AND THE NUCLEIC 
ACID CONTENT OF THEIR TISSUES, Bull.Soc, MEd.milit,Franc, ^ (1963) 295-9. (In French) 

Several scorpions and coleoptera indigenous to the Sahara were irradiated with y-rays, The LD50/3O 
(continuous whole-body irradiation) was found to be ~100000 R for Aiidmctonus amureuxi and 
"(30000 Rfor pimelia angulata , compared with 6Q000Rfot Di'osapliila melaiiogasier and 20 000 R 
for Tribollum confusm . The relation between this high tesistance and the content of tissue in DNA 
and RNA was examined. The scorpions (7 animals) were found to contain a mean of 11.35 ± 1.33 mg 
RNA phosphate and 1,02±0,20 mg DNA phosphate per 100 g soft parts. For two specimens of 
Pimelia (imago) these values were 14,6, 15.6 and 2,41, 4.58, respectively. For comp,itlson, 
the values for Dtosopliila larvae are reported to be 42 , 53 and 2.92, 3.12; the salivary glands 
of Drosophila have values 33,8, 42.6 and3.9, 4.2, respectively. These results do not permit 
conclusions but allow the question to be proposed: is there a relation between radiation re,sistaiice 
and the tissue content in DNA of an organism? These species studied all have low DNA values, 
and the morphology of scorpions lias scarcely evolved .since the Silurian period. The content of 
DNA in the venom is found to be practically zero. (NSA 18|1964,36965) 


780 Norsk Hydro's Inst.forCance.r Research, Oslo. FIFTH REPORT FROM NORSK HYDRO'S INSTITUTE 
FOR CANCER RESEARCH FOR 1963-1964. NP-15,588, 196,5, 68p. 

Among many other studies some work on the effects of injected ®‘Y on reproduction in Dtosopliila 
is repotted, and on the radiosensitivity of Drosophila spermatogonia to x-rays. 


781 Piechowska, M.J. EFFECT OF IONIZING RADIATION ON THE ENDOCRINE SYSTEM IN INSECTS. 
Biill.Acad.pol.Sci.Cl. IISer.Scj.biol , 13fl96Sl 139-44. 

Celerio euphorbia at different stages of horaodynamic development was used to study the effect of 
ionizing radiation on the functions of the endocrine system in this insect, Catetpillais and pupae 
were irradiated with y-rays from “Co at a dose of 2600 R, All groups studied were affected by 
this dose but the resulting changes differed widely. Tile youngest caterpillars were tlie least 
resistant; in OSfj, growth and increase of weight stopped and death occurred between the I5tli 
and 25th day after inadiation. In older cateipillars the damage by Irradiation was less severe. In 
the surviving caterpillars deficiency in weight was observed, the difference being greater for 
animals irradiated during iiistat III than during instar IV. In the groups irradiated at later stages 
of development the mortality did not differ from that In the control group; after cclosioii, how- 
ever, external malformations of tile adult moths appeared. The injuries were the greatest in 
animals irradiated at the end of the V instat; of the eclosed moths exhibited deformations 
of head, both pairs of wings and of legs. They could fly only with difficulty, if at all; some 
could not even walk. In males, only spermatocyte cells in earlier development stages were 
present, In females, both ovaries and ova were underdeveloped, and only a few ripe eggs, if 
any, were found. Immaturity of ova was evaluated from the composition and number of protein 
fractions obtained in paper eleettophotesis. In normal ripe ova only four fractions were found, 
their distribution being similar to that of corresponding haemolymph fractions, In ova from 
females irradiated during the instar III and IV five fractions were found, their proportions being 
dependent on the extent of injury caused by irradiation . In the females with no ripe eggs, the 
amount of fraction I was small and that of fraction IV twice that in the control. When more 
ova were ripe, the proportion of fraction I was markedly higher. Generally, the less the ovaries 
were affected and more ripe eggs were present, the greater was the slrailatlty in distribution of 
the protein fractions with the control, and vice versa, The underdevelopment of the teproductiva 
, organs and ova observed in these experiments in C. euphorbiae may be related to a radlatlon- 
Induced disturbance in the hoimonal system, This suggestion Is corroborated by the oliservatlon 






that y-rays also have an inhibitory effect on the excretion of the juvenile hormone during tfic 
moulting of caterpillars. (NSA 19:1965,45861) 


i' ' I i I 

i'' ■ 

i' i Po-Chedley, D,S. EFFECT OF x-RAYS ON THE MEAL WORM, Tenebrio molitor , EMBRYO, 

! ; < ; I-CHANGES IN THE PROTEIN AND FREE A-AMINO NITROGEN FRACTION. Terminal Summary, 

October 15, 1904. NYO-2814-1, D'Youville Coll,, Buffalo, 1964, 7p, 

e . I presented on daily survival curves and the protein electrophoretic patterns observable for 

I , normal and x-irradiaced embryos. 20 free ninhydrln"positive substances were tabulated which 

! ; . jnSliiSf' Variations in concentration reach a max., generally on the 

4thdayofgiowth. Slight changes occur during the remaining interval leading to larval eclosion. 

. Results of x-irtadiation on the amino acid pool of 4-d-old embryos are tabulated, The changes 

: , 'j ^"‘'’^‘^^'^‘■'’“re^entration were not permanenti a gradual readjustment was observed 

; ''*h followed. Hatching was delayed by ~3d. Changes in concentration were 

; : shown graphically. Radiation resistance increases with developmental progress, 



783 Po-Chedley, D.S, THE EFFECTS OF x-RAYS ON THE MEAL WORM, Tenebrio molitor. EMBRYO. 
p.180 of "Proceedings of the 12th International Congress of Entomology, London, 8-10 Jul,1964", 
Freeman, p., Ed. London, Royal Entomological Society of London. 1965 , 

Findings are reported on proteins and free amino acids found in the developing meal worm embryo, 
the variations observed following x-ray stimulation, and the preparation of survival curves for the 
x-irradiated embryo. Data for the meal worm embryo shows that its resistance to x-irradiation 
increases with each day of embtyological growth. The dosages required to yield a 50/8 MLD 
effect ranged from 150 R for the one-day-old embryo to 41000 R for the 8-d-old embryo. 

The survival curves obtained for this period of development indicate that resistance to irradiation 
builds up rapidly to the 4th day of growth. After that interval the resistance increases at a slower 
rate. The a-amino N content, free amino acids and derivatives, detected in the developing 
embryo also showed a progressive increase in concentration during this period of growth. A total 
of 20 free ninhydrln positive compounds have been identified on one and two-dimensional paper 
chromatograms for the normal embryo. There was a general increase in concentration for these 
compounds during the course of embtyological development. Paper electrophoretic patterns of 
the protems found in normally developing embryos are represented by two distinct anodal fractions 
separated by an area of low concentration. The effects of x-itradiation on the embryo are 
c laractenzed by a third and fast moving anodal fraction. When this occurred in the older 

embryos, 4-6 d old, the induced fraction gradually subsided and disappeared in about 72 h. 

These embryos successfully completed their embtyological growth. During this same period 
there w^ a disturbance in the amino acid "pool" in that asparagine, arginine, histidine 
Jnylalamne, serine, threonine, tryptophane, tyrosine and valine increased in concentration 

ntol “'a SlRtamine. glycine, methionine and 
hue decreased in concentration in comparison with normal values. These variations were 

od S m "'’'"'I embryos during the post-irradiation 

period. As ammo acids provide some protective action, a pan of the radiation resistance of 
resects may be explained by means of this physiological facfor, (From abs".; 

^ n!™ h'l’ stages OF SPERMATOGENESIS OF ADULT 

e^^amelanogastetMALES AFTE^ TID -21466 Turku Univ 

Radiation Research, Harrogate, Yorkshire, 5-11 Aug,1962", , 

For further details see; 11/896, 

Wl.TO.Sot.Adl.n 


Whereas x-itradiation dosages of up to 8000 rad to the pupae produces reduction in life span of 



adult males and females, higher doses result in increased male longevity an « 
re otherwise normal wing loss, with a maximum,(optimal) effect at 300M tad. (Ate.) 
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780^*) Semin, V.S. Sci.Comm.MoldavianCourt.Miiiist . 5119,59) 40, 

Females of the vine pest, phylloxera , treated with 10000 R of radiation are repotted to lie gin to 
lay eggs patthenogeiietically earlier tliaii controls, (From "Insect Control",ref, 1062) 


PRODUCTION AND ADULT EMERGENCE OF Drosophila mclaiirtoasier, Genetics 49, 3 fllllkl) 
287*400, “ 


Newly emerged male and female flies from one inbred and one randoinbrcd population were 
subjected to 0,500,1000, or 1500 R of y-radiation and then mated in all possibli,', combinntiQiis 
wltliin populations, resulting in a four x four faeinrial arraiigeineiit of treatmotitfi. Daily egg 
production over a 10'd period was determined from two replicated experiments for the treated flies, 
their uniteated progeny (Generation 1) and grand-progeny (Generation 2). Generation 2 icsiilte.d 
from full-sib matings of members of Generation 1, Eggs laid eacli day wliicli resulted in viable 
adults were determined for Genetaiions 1,2, and 3 (Generation 3 resulting from two gimeratioiis 
of full-sib niatlng). Mean daily egg production wa.s not significantly affected by irradiating 
males or females with 1500 It or less of y-rays; however, imidiatfoii of the female patent with 
2000 R or mote of x-rays had a marked depressing effect on egg production. Irradiation of the 
male parent did not affect egg production appreciably. TTie partial linear and quadratic re¬ 
gression coefficients of daily egg production uii day of oviposition fur eticli pair of flier, indicated 
no significant differeiiceii associated with levels of itradiaiioii of iiiales or femaics, Laige linear 
deptessing effects associated wiili irradiation of both male and feniale parents were found in 
Generation 1 for mean daily percent adult enietgenct], Treainitiiit of the males had a significant 
effect on descendants, The weighted partial linear and quadratic tcgtessioii coefficients of 
percent adult emergence on day of ovipusiiiou were deterinined for each pair of flics. Analyses 
of the differences of tliesc coefficients indicated that secondary Hperrnatocytcs and early spertriatids 
were mote sensitive to radiation induced genetic damage than were spemiatoxoii, later speniiatids, 
primary spermatocytes, and spermatogonia, l,css differential effect was found for Irradiation of 
females than males, Nevertlicless, grunctes treated as pririrnty oocytes were inote susitcptible to 
damage than tliose treated as oogoiila. Irradiation of male D tosopliila resiiltcd in four to five 
times as much genetic damage in tin: gametes as did ittadlation of the femalti. Evidence of tills 
greater damage is also present in the gametes produced by the progeny and grand-progeny of 
irradiated males, the extent of the damage being approximately lialvcd c,icli generation. (Fmmauth.) 


788 Wharton, D.R.A,, Wliatton, M.i,., Ma, J.E, WEIGHT AND BUIOD VOLUME CHANGES 
INDUCED BY IRRADIATION OF THE AMERICAN COCKROACH. H adjat. Res . 25(1965) S14-25. 

Exposure of the cockroach to 10000 tad of B-radiatioii from a 2-McV Van dc Granff electron 
iicceleratnr caused an early and continuous loss of body weight, except mi the 3rd day after 
irradiation, The body weiglit of the wliole irradiated Insect on tin: ,3td day after irradiation was 
greater than that of the fed or the starved controls because of an excessive intake of water, 
raucli of which,is retained in the crop. Body welglit became itiote Itregiilar with deltydratioii 
and an increasing mortality rate, Petceiii weight losses in tlie Intetitine, fat body, and gonads 
were greater than In the body at large. The fat body lost less weight in the irradiated Inseeia 
than in the controls, possibly because id the lower rnetabolic rate or of retained metaholie 
, water, The blood volume percent (Rl/lOO mg of body weight) was much tediiced post- 
irradiation, and an iiwteaslng number of Insects failed to bleed as the nwttality rate rises. Tlie 
percent total body water of the whole irradiated inseei was greiiiet tliaii In the fed and sinillat 
to that of the starved contiols. The similarity was due to the geiietally large intake of water 
by the irradiated insects. When the intestines were removed, tlic body water was found to he 
less and diffetenily distributed in tlie irradiated insect, The. ptolxihlc causes of water elninges 
arc discussed. (Autli.) 


789 Yandets, A .F; THE EFFECTS OF x-RAYS ON INSEMINATION AND SPERM RETENTION IN 
ProsQplilla ■ Genetics 49, 2 fl964l flOil-n. 


The effect of x-rays on Insoffliiiattoil suei:e,s5 and teremion of sperm during storage In litsemitiaied 
females was studied by direct microscopic estimates of the tidtrilvri fullinss of excised ventral 
teoeptacles in female D, melanogastet dissected at intervals following mating. Males were 
treated at 12 x-tay dose levels ranging from 500-75000 R and m.'iUHl lot 24 It to iiiitmatcd, virgin 










females. The insemination success in groups of females dissected immediately after the mating 
period was significantly lower in treated groups than in the controls at all closes of 4000 R or 
more. The reduction in insemination was proportional to -0,0066 times the dose in kiloroentgens 
at doses to 40 liR, and was even mote extreme at doses of 601(R and 75 kR. Males were 
treated with 4000, 25 000, or 50 000 R of x -rays and mated for 24 h to virgin untreated 
females, The insemination success in females dissected immediately after the mating period 
was lower In each treated group, and the retention of sperm after 7 and 14 d of storage in the 
females was drastically reduced in the 25000 and 50000 Rgroups, Inseminated females were 
treated at eight x-ray dose levels tanging from 5000 R to 50000 R and dissected at times ranging 
from 2 h-17 d after irradiation, Reductions in the success of sperm retention were first noted 
24 h after irradiation at the highest dose levels, and became evident even at lower doses within 
the 17-d storage period. It is concluded that some aspect of sperm behaviour, possibly motility, 
is affected by x-rays at doses within the range commonly employed in genetic studies, This 
finding is significant for the analysis of induced mutation rates in Drosophila , (Auth.) 



19 Some physiochemical indexes of gaseous exchange in the housefly Musca domestica 

and ofDNA nucleotide composition of first-generation larvae, following internal y-irtadiation 
by phosphorus-32. (Khatmalov, v.P,, 1964) 

657 The effect of y-itradiation on fecundity and fertility of Ttibolium confusum niiv.il. 

(Vereecke, A., Pelerents, C., 1965) ' 

666 The effects of radiations on the genetic systems of organisms in relation to their physiological 
and biochemical systems. (Alexander, M.L., 1964) 

671 Morphological and reproductive variation under four environmental pressures in an inbred 
strain of Dmsophila melaiiogaster . (Come, T.V., 1964) 

675 x-ray and fast neutron effects on productivity of flour beetles, (Erdman, H.E., 1965) 

739 The sensitivity of the male germ ceils of Drosophila to methyl methanesulphonate. (Bateman 
A.J., Chandley, A.C., 1964) 

752 Studies of the effect of meat exposed to gamma radiation or chemosterilatiis on the 
reproductive capacity of a blow fly Phaeiiicia cuptina fWiedemaiin). (Morgan P B 
Labtecque, G.C,, 1964) so. 

813 Some effects of gamma radiation on the potato tuberworm, Girorimoschema operculella 

(Lepidoptera; Gelechiidae). (Elbadry, E., 1965) ^ ’ 

814 Differential responses of germ cells in flour beetles, Tribolium castaneum Herbst, 
due to x-ray dose, hypothermia, sex exposed and age, (Erdman, H.E.. 1964) ’ 

a., .. ,, 

the early and late embryonic stages. (Gublcza. A., Molnar, I„ 1964) 

820 Effects of ionizing radiation on eggs and adult insects. (Lippold, P,C„ Gambrell. F.L., 

823 and histopathological effects ofgamma radiation on three life stages of 

Anthonomus grandis Boheman. (Mayer, M S 1964) 

“ S'b., 
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891 tafluioice of p,ithogens oil the life span of irradiated insects, (fafri, R.H., 1964) 

892 Iiifhience of pathogens on the life span of irradiated insects, (jafri, R.H.,1965) 

89.1 1'to.spects of integrated radiation and rnit:robial euiitrul of hatniful insects, (Infrl, R.H,, 
196,5) 

895 Factors inlliumchig bioniagiietii; eiivitonments duciiii; the .solar cycle, ([xiveiH.nu)d, W.C.. 
1965) 

910 Some observations on the mating activity and fertility of Drosophila mclanogaster males, 
(Kvelland, I., 190.5) — 

913 The effect,s of x-radlatitin on piateaued populations of Tribolium castaneum in regard to 
reproductive fitira and tespome to selection. (Bell, A.E., 1964) 

914 The effects of x-radiation on platcaucd popiilatioiis of Tribolium irastaiieurn in regard to 
reproductive fitness and response to selection. (Bell, A .E., 1964) 

919 Fast-neutron effects on productivity of young and old fJour beetles, Tribolium cnstniieum 
Herbst, and .rlterailoiis at different temperatures and after exposure of either or both sexes, 
(Erdman, H.E., 1985) 

920 Fast neutron effects on flour beetles. (Erdman, H.E,, 1904 ) 

921 Fast neutron effects on productivity of young and old flour beetles, Triboliu m a!itaii(!um 
Herbst and alterations due to temperature and sex expuswl. (Etdinnii, H.li., 1964) 

922 Age. temperature, coexistence, ,and x-t.it!iation eifects on flour bimtlen' prtidiicilvity, 
(Enlnian, H.E,, 1964) 

923 Reproductive perfoiinance of x-tayed single.-spedes and itiixed-spedi!.s cnHures of Trlboliniii 
ElMysuni atid Tj .Ciisiamnirn reared at different lernperamfes. (Erclmtm, H.E., 1964) 

924 A study of radiatbii on the blolugy and population dynamics of the cereal leaf beetle, 

SlfiSSi* (b). order Coleopteta, Family Chrysomelidae, (My.ser, W.C,, 1965) 

1001 Control of weevil populations ( Simphllns graiiarlii.s (I,.)) with sterilising and liubstetilising doses 
of gamma radiation. (Cornwell, P.B, ei al, I'JiiC) 

1014 Effects of continuous and ftaciloiiaicd doses of gamma radiation on the survival and fertility 
ofjjltoirhlluj graiiafius H,.). (Jeffeties, D.J., 1966) 


3, Tissue, Organ 

790 Baldwin, W.F., Sutherland. J.B, EXTREME SEN.SITIVITY TO LOW-I.EVi;i, x-iiAYS IN THE 
EYE OF THE COCKROACH Hlabenis . Radial, lies , E-l (1905) 513-B. 

Electroretlnogtanis were induced in the compound eyes of B. gigantcus by x-rays, The respome 
lncrea.sed with dark adaptation, an effect that appears to be associated with the migration of eye 
pigments. The magnitude of the response dependetl on the total dose of x-rtiy.s over tlie r.i))ge 
from 0.09 to 22.4 MR ami was independent of dose rate from 1,2 to 41R tiiii]. The teaotloii in 
the ommattdia appeared to be stimulated by single plioton.s. Thus, a tefiiientent of teehiiUme.s 
for the measiitemeni of ERG-s from single ommatidia may permit the detection of a response 
at even smaller doses, (Auth,) 

791 Jatoughi-Bonah, H. .STUDY OF THE PaST-EMllRYONIC DEVEIDPMENT OF THE OVARY IN 

2- (LEPIDOPTERA, PY11AL11.1AI.:). I. EFFECT OF IONIZING RADIATION,S 
Fd ltrad, 6(1965) A13-A14, 

Femk caterpillars were irradiated with doses ranging from 2000-1,5000 rad, Nympliosis 

niil f ° was only affected by irradiation, 

R diatlon effects on ovaries and oogenesis at the various dosages are discussed, Chry.sallds were 
affected less than fliial-st.age caterpillars. (NSa 20:1966, ig!) 2 |)) 

S " IKKBEf I.V 

rUGHT MU.SCLE, Piss, Abstt. 9 (1965) 4917. ' 

Aninvestigation concerning the examination of sarcosomes which, had been exposed to in vlvti 
and In vitro doses of x-rays in the range of SO 000 to 200 000 R at 5000 il/niin is described, Sarco- 


20fJ 




Somes were extracted from the flies within 1 h of irradiation and were studied with respect to their 
morphology, respiration, uptake of inorganic phosphate, and cytochrome c content. Since the 
wing-beta frequency of flies appears to be dependent, at least partially, on the cytochrome c content 
of the muscle tissue, one experiment was carried out to measure the frequency before and after 
the flies were exposed to a dose of SO 000 fi. The results indicated a considerable alteration in 
the physiological properties of the sarcosomes as a result of irradiation in vivo. Irradiated 
satcosomes swelled much mote than control preparations when suspended in 0. IN KCl solution. 

Also, a more rapid leakage of cytochrome c was detected in isolated satcosomes from irradiated 
flies. On the basis of a limited number of experiments there was evidence that the uptake of in¬ 
organic phosphate and the synthesis of ATP (as indicated by the P/0 ratio) was impaired in sarcosomes 
which had been irradiated in vivo at doses above 50 000 R. There was no evidence, however, to 
indicate that house fly cytochrome c was appreciably altered by in vivo irradiation at doses below 
100 000 R. Wing-beat frequency was depressed by about 40»/a in an experiment in which flies 
were tested before and immediately after irradiation. No changes in the cytochrome c content 
of satcosomes were detected as a result of in vitro irradiation. In conclusion, it may be stated 
that the radiation effects detected appear to stem from changes in the properties of the sarcosomes. 
(From DA) 

793 Carney, G.C. SWELLING AND SHRINKAGE PROPERTIES OF HOUSEFLY SARCOSOMES AFTER 
IN VIVO EXPOSURE TO x-RAYS, Radiac. Res, ^ (1965) 637-45, 

The swelling behaviour of Musca domestica sarcosomes, situated between the fibrils of the flight 
muscles, suspended in unbuffered 0.1 M KCl solution was studied after in vivo exposure to x-rays 
in the dose range 25 to 100 kR. The irradiated satcosomes swelled mote rapidly than the controls 
and at a rate proportional to dose. Reversal of swelling was obtained by the addition of ATP in 
the form of its acidic disodium salt. Neutralized ATP had no effect on the swelling rate. The 
contraction of sarcosomes in response to ATP was less pronounced after in vivo Irradiation, The 
difference between treated and control sarcosomes with respect to their swelling behaviour and 
their response to ATP is discussed in relation to their energy-supplying function and the depression 
in wing-beat frequency which results from irradiation, (Essentially auth, summary) 

794 Elbadry, E, THE EFFECT OF GAMMA IRRADIATION ON THE HEMOCYTE COUNTS OF LARVAE 

OF THE POTATO TUBERWORM, Gnotimoschema operculella (ZELLER). J. Insect Path, fl 
(1964) 327-30, ^- "• 

The effect of 6»Co y - irradiation on total haemocyte counts (THC) and differential haemocyte 
counts of larvae in 3 instars of the potato tuberworm was evaluated. Irradiation with 3000 and 
9000 rad had a noticeable effect on the total haemocyte counts. The THC decreased in treated 
larvae, regardless of whether they were subjected to irradiation at an early stage of development 

or at an advanced stage. By comparing the 3-latvaWnstars that had been subjected to 3000 or 

9000 tad, it was cleat chat the 3rd instar was less affected as to the reduction of THC, which Indi¬ 
cates that the 3rd-instar larva is more resistant than earlier Instats to the effect of irradiation on 
blood cells. However, statistical analysis revealed no significant difference between THC of 
larvae of the same age treated with 3000 and 9000 rad. The THC of insects vary greatly with 
technique, species, stage of development, various physiological states within a stage, and many 
other factors. For example, in some cases, the THC increase briefly with bacterial infections but 
in others may show no change or may even decrease. The THC may be greatly affected by the 
nutritional state, and this might be an explanation for the decrease of THC or Irradiated 
tuberworm larvae. Irradiated larvae were of smaller size and lighter weight than non-irradiated 

controls. Also studied was the effect of y-rays in the differential haemocyte count. Three 

cell types were recognized, namely, plasmatocytes, adipohaemocytes, and spheroid cells. 

In untreated insects, the plasmatocytes were found to constitute about one-third of the total 
blood cells. No conclusions could be drawn from the results obtained, except that the blood 
picture is not significantly changed by irradiation. Some morphological changes in the plasmatocytes 
(NSA 3M) had an elongated shape with slightly larger nuclei. 

795 Glratdie, A. ACTION DE U PARS INTERCEREBRALIS SUR LE DEVELOPPEMENT DE Locusta 

migra^L. J, Insect Physiol. 10. 4 fl964V 599-609. (With English summary) -- 


The destruction of the pms intercerebralis in the last two larval stages (IV ami V) of the gregarious 
phase of L migiMoria by x-rays or cauterization alters the normal development of this Insect. 
Moulting is stopped or delayed as after the removal of the ventral glands. Animals which moult 
have their metamorphosis, pigmentation, and development of the oocytes similar to animals wiiicli 
have been implanted with active corpora allata: the fifth moult results in rnetathetelic animals, 
or imperfect adults, or normal adults, and most animals are green. The other animals remain 
dark or become pale, The destruction of the pats intetcerebralis can also completely prevent the 
growth of tlie terminal oocytes in the ovaries. The operated locusts contain in the sixtli stage 
extremely large volumes of blood whidr greatly distend the abdomen, From all this it can be 
concluded that the pats intercerebralis in L, migratoria exerts control over the activity of the 
central glands and the corpora allata. The pars intetcerebralis without the intermediacy of tlie 
corpora allata acts also on the chromatic adaptation, on oocyte development, and on metabolism, 
(Auth,) 


796 


Fragments of heart, pieces of head, Malpighian tubules, and digestive tract were Isolated from 
66-d-old embryos of the cockroach, jHaberus ctaniifer . andplaced in Ringer solution. The isolated 
portions were transferred to culture dislies containing medium T.C, 199 to which both lactalbumin 
h)rdtolysate and yeast autolysate had been added. Renewal of the culture medium was made 
only when pH changes indicated that fresh medium was necessary. No insect blood was used. Six 
of 30 heart fragments proliferated round hollow balls of tissue; new growth was not initiated until 
the fragments had been in the culture fluid for almost 5 months. In one case a heart fragment did 
grow new tissue in 199 alone without added hydrolysate, but the new growth did not take place until 
one year after the fragment had been exposed to 10000 R of x-irradiation. 


797 Latsen, W, SURVIVAL OF ISOLATED EMBRYONIC HEART FRAGMENTS FOLLOWING TREAT¬ 
MENT WITH SOME RADIATION PROTECTING CHEMICALS. Life Sei. 3 (1964) 539-43. 

Heart fragments from 82-d-old embryos of the cockroach. Blaberus craniifer, were nlaced in 
screw-cap glass vials each containing 5 ml of culture fluid to which pSTn, stteptomycln. and 
mycostatin had been added. There were four hearts in each vial. The fragments were exposed 
to y-lrradiation from a “Co source at a rate of 92 620 rad/h, Heart beat was selected as the function 
to determine survival of the tissues, Of 50 heart fragments exposed to 82 000 rad over half stopped 
beaflng for a 24 h period following irradiation, This interval of inactivity was designated as the 
initial shock period, A period of recovery followed during which 90% of the heart fragments 
started to function again. Some hearts of the irradiated control group continued to beat for 
d. It was found that by adding bis (2'aniino-4-sulphonamide-phenyl) disulpliide (ASPD) the 
shock period did not appear and the survival time was extended. Using AET, the survival curve 
followed the general pattern of an untreated control group. There was an initial shock pericd and 

slightly longer. The efficacy of AET was seen better at 
4000 R where heart fragments functioned for 59 d. Using Isoleucine the survival time was no 

longer than that of the controls (10 d). (NSA 19; 1965,13103) 


n or,,, . . nm wiouiua ui' itvviiimi3liAT!i EMBRYOS, 

TID-2187/, College of Southern Utah, Cedar City. 1965 , 13 p. 

The effects of x-radiatlon at dosages ranging from 50-12000 R on the development of embryos of 
t e^ovovivlparous cockroach, Blaberus craniifer , exposed at various ages ranging from 1-52 d were 
studied. Approximately 3750 embtyos were examined and microscopic sections made of the 

apecimens exhibiting gross deformities, cessation of growth, or abnormalities in size. Embryos 
were found to become resistant to x-radiation,suddenly just prior to the stage of dorsal closure, 
mbp'os that had passed this stage when Irradiated cohtinued to develop normally until dosages 
reached levels of 2000 to 5000 R, Gross abnormalities ranged from iiidiyidu,al sliglitly retarded 
in growth to embryos represented by an amorphous mass. Typical abnormalities found .are described, 
Tissue cultures heart fragments, gut sections, and Malpighian tubules of Blaberus were prepared 
and sumved for periods, varying from 5 months -2.5 yr. The effects of y .r.sdlation ,at dos.ages up 
0 ^ tad were studied, the use of heart function in heart fragments in testing various radiopro¬ 
tective chemicals, and the effects of oxygen and hypothermia on radiosensitivity were investigated. 
Results ate summarized, Data are also included from studies of teactiona of heart fragniems from 





embryos of Blaberus to several vital stains and the effects of various growth hormones on the gtowth 
pattern of embryonic Insect organ cultures. {NSA 19:1965,29903) 

799 Monro, J,, Bailey. P. T, INFLUENCE OF RADIATION ON OVARIAN MATURATION AND HISTOLYSIS 
OF PUPAL FAT BODY IN DIPTERA. Nature, Loud, m (1965) 437-8, 

The effects of x-radiation on ovarian development and histolysis of the pupal fat-body was studied 
in Dacus tryoni that were treated in the pupal stage with 8000 R of y -radiation given to; the whole 
body, the anterior third of the body, or the posterior third of the body, Results were interpreted to 
mean that radiation blocked an abdominal stimulus, thus indirectly preventing ovarian development. 
Radiation did not act hormonally and the contention was supported that it directly damaged the 
ovarian nurse cells, which in turn probably reduced demand on the pupal fat-body and delayed its 
histolysis. (NSA 19:1965,38406) 

800 Nachtigall, W, UNTERSUCHUNGEN AM ELEKTRORETINOGRAMM UBER DIE WIRKUNG 
lONiSIERENDER STRAHLEN AUF DAS KOMPLEXAUGE VON INSEKTEN. (Electroretinogtam 
studies on the effects of ionizing radiation on the compound eye of‘insects). Biophysik 2, 3 
(1965) 145-65. (In German) , 

Heavy doses of x-rays have a damaging effect on the insect eye, low doses a stimulating effect. 
Electroretinograms (ERG) formed by periodic light flashes were damaged by medium doses of 
x-rays. As a result a third ERG component could be distinguished In insects which show various 
types of ERG, The insect eye reacts to x-rays flashes with an ERG. This has a more or less 
similar form to the light ERG, except for a longer latent period. The threshold dose is <10 mR, 

Possible mechanisms of action are discussed, Most of the work was carried out on Calliphota 
etythtocephala (Meig.), Altogether 100 individuals were used belonging to 17 species (Diptera, 
Lepidoptera), Results ate based on 62 experiments and 3500 ERG photos. 

801 Riemann, J, G, CYTOLOGIGAL EFFECTS OF RADIATION ON TESTES OF THE SCREW-WORM 
FLY, Cochliomyia hominivorax. Genetics 50, 2 (1964) 279, Abstr, 

A study was made of the cytological effects on screw-worm testes of from 51-6200 R of y -radiation. 

Most of the youngest primary spermatocytes were killed after having received only 100 R, the older 

secondary spermatogonia after 500 R, and in different tests all primary spermatogonia were 

destroyed at levels from 1500- 3000 R, Some cells of all three classes were killed even at the 
51R level. Few, if any more, spermatocytes were killed with higher radiation doses than with 
100 R, and in all cases the surviving cells apparently went through the meiotic divisions. How¬ 
ever, increased chromosomal damage was evident with increased dosage, and at the highest 
radiation level most of the spermatids formed from irradiated spermatocytes failed to develop 
into mature sperm although they failed to degenerate. On the other hand, those cells that were 
irradiated as spermatids did develop into normal appearing sperm. “ , The stage and time at 
which death occurred in different cell types was also investigated. It was found that all susceptible 
cells died prior to division and that decay became evident later in the more resistant types than 

in those less so,, -In testes where some primary spermatogonia survived a dose of 1500 R the 

first divisions Of their spermatocyte, descendants were found on the 7th or 8th after irradiation, 

'(Abstr.) . ‘ 

802 Seidel. F. ANALYSE DES DIFFERENZIERUNGSVERUUFS IM INSEKTENEKGryllus) MITTELS UV- 

UND RdNTGENBESTRAHLUNG. (Analysis,; by means of x- and u. v. -irradiation, of the course 
of differentiation in the insect egg (Gryllus )). Zool, Anz . , Suppl, , 27 (1964) 121-43. (In 
German) “ 

Work done by the author and his group is reviewed. Gryllus domesticus eggs were used in the snifHes. 

The process of dlfferentiatibn is initiated by a differentiation centre where the cells first aggregate 
and: begin to show segments and organ formation, etc. Thirty hours after ovlposition,it was possible 
to recognrze 20-40 contraction fooli subsequently, streamlng was noted on the egg surface and 1 
later, a combination of the two. Vitellophages become active close to the egg surface shortly 
efore yolk contractions and initiate dissolving of yolk material at the cell surface, Finally, 

already 25,h after ovlposition, theTeptoductive aotlvicy of the cells.stattstob'ecome very noticeable. 
General irradiation with x-rays can alter ceU reaction, cell viscosity, ^ to „ 

conditfons within the yolk-entoplasm' system, x-irradiation may cause inverse development of the 


embryo or iiltef blastoderm aggregation, depending on the stage irradiated, Rcgidatory activity 
and diffetcritiation ,ire discusiicd. The radiosensitivity of different cells (type, location, age) m 
ittadiatioii ami the extent to which irradiation tiffccts clieir regulatory activity are dcscrilietl and 
discussed, Depending on the age of the "Keiinanlage" cells at tlie time of irradiation, tlic defect:! 
will be noticed in different but definitely localized parts of the animal's anatomy, Thu complexity 
of the whole proce:is of differentiation as studied with x-rays (and ii.v,) is discussed. 

803 Smith, J. C.. Kimeldorf, D, J. THE IIIOELECTRICAL RESPONSE OF THE INSECT EYE TO BETA- 
RADIATION, J, Insect Physiol, 10, 5 (19G4) 839-47, 

Beta-radiation can induce a bioelectric reaction in the compound eye of the Insect. The electro- 
retiriogram is indistinguishable from that produced In response to a light stimuitis. A difference 
exists between light and 0 -radiation in the time couree of the dark-adaptation process, It was 
demonstrated that the disparity depends upon the interaction of distal pigment with tlio light 
stimulus, An electtoretinogtam was elicited by a fl-radhatioii exposure dose of 0.'25 riiR at a 
radiation dose rate of 20 mR/sec. Moths, Agwtis ypslloii (Rottemburg) and P seudaletin imlpuneta 
(Haworth), of the family Noctiiidae were used, 

804 Sun, S,, Lee, W, HlSTOPATHOLOGICAI, STUDIES ON THE EFFECTS OF GAMMA IRRADIATION 
ON THE OVARIAN TISSUES OF Ostrinia tiubllaiis (llilbner), Acta eiit, sin, W, ,5 (1965) 432-31. 

(In Chinese, with English summaty) 

See also: 


519 Behaviour of Che puff pattern of the snlivaty-gland chromosomes in CliirQiiomus under tlie 
influence of Drosophila egg contents. (Lezzi, M., 1061) 

533 Biological effects of radiation. (Grosch, D.S,, 1965) 

598 Mutation rates at specific autosomal loci in different species of Drosophila . (Hannali-Alava, A. 
1964) 

BOO Radiation induced viability mut-itions in the honey bee. (Lee, W. R., 19C4) 

762 Contribution h Tdtude de la radio.senslbilltd da certains arthtopodes saharleiis. Etude de ha 
teneut de leims patties molles en acides nucldiques. Rapport eventuel avec line tadior&ittance 
elevde, (Bonifay, M. et al,, 1964) 

767 , Gametogenesis and radiation effects in the cereal leaf beetle, Qulema inelanopa . 

(Hoopingatner, R,A. etal., 1965) 

778 Investigation of the effects of radiation on the Iwemocytes of Teiiebrio molltot L, 

(Maynard, E,A,, 1964) 

779 Contingent relation between the resistance to y-tadlatioii of certain arthropods of the Sahara 
and the nucleic acid content of their tissues, (Niaussat, P, et al., 1963) 

809 On the development of oocytes In the Nauplioeta clnetea (Dlattoidea) during x irradiation of 
the head. (Caprotti, M, et ,al., 1965) 

824 The protection of the olive tree at the present time, (Melis, A., 1902) 

838 Irradiation effects on spetmatoguiiesis in the gypsy moth, Pottheirla dispat (L.). (Rule, II,,D., . 
etal,, 196.5) 

839 Tlie effect of x rays on adult Hyalonima asiaclcum . Communication I, (Sidorov, V. E., 
Grokhovskaya, I.M,, 1904) 


4. Developmental Stage Reaponae, Delayed Development 

805 Baldwin, W,F, RADiaSENSITIVTI’Y Op FEMALE GERM CELL STAGES,OF Dahlbotllims, , ,, 
Mutoioii Res . 2, 6 (1965)530-3, 

Male progeny from females irratliated as adults showed, approximately 5 times as many eye-colout 
mutations as those irradiated in the larval stage. Also, the frequency of mutants Increased with 
age of tlie adult, being approximately twice ashlgli at 108 hof age as at 12 h. This phenomenon, 
has been attributed to a larger number of radiosensitive oocytes in the ovarloles of the older adults. 
A 160,0 Cl ®Co-soutce was used, and exposure rates of 100 R/mhi and 1000 R/mln, 
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800 Baldwin, W.F., Shaver, E, L, DOSE FRACTIONATION AND RECOVERY FROM x RAYS IN 
Can. J. Zool, 42 (1964) 515-8. 

In I'thodniiis prolixiis , moulting delay is proportional to the radiation dose. Mitosis in the epidermis 
of this insect prior to moult is not initiated until the bug obtains a blood meal; thus, it is possible 
to Irradiate the epidermis while all the cells are in interphase, and, by holding the insects in an 
unfed condition, to maintain the cells in this stage for periods up to several weeks or months. 

As daughter cells produced by division in the epidermis are responsible for forming the new cuticle, 
mitotic inhibition following irradiation is reflected directly in a delay In moulting after a blood 
meal. It was shown earlier that recovery from radiation damage, of the kind that leads to delay 
in moulting, does occur during interphase in the epidermis of Rhodnius ; the present work was 
designed to investigate the effects of dose fractionation on recovery from x-irradiatlon in inter- 
phase cells. The different treatments were: single exposure to 6000 R; divided exposure to 3000 R 
+ 3000 R; and a single exposure to 3000 R. When the dose was split, the second half was given 
immediately before feeding. The data showed that recovery from the radiation-induced damage 
which delays the moult in Rhodnius is related to the interval between irradiation and feeding. 

The rate of recovery was rapid during the first IS h, as shown by the decrease of about two days in 
median moulting time in all groups during this comparatively short period, However, an interval 
of 260 h was required to produce a further comparable decrease in moulting time, After single 
and divided doses ot 6000 R the rate of recovery was comparable with both treatments. In both 
cases, the median moulting time progressed from approximately 27 d at 0 time to 23 d at an interval 
time of 250 h, At intervals greater than 250 h, however, recovery from moulting delay continued 
in the groups irradiated with single doses of 6000 R, whereas, in the divided dose, the amount of 
recovery was the same at 2048 h as at 260 h. After a single dose of 3000 R, the median moulting 
time decreased rapidly, and at 250 h was equal to the value for non-irradiated controls, Thus the 
recovery from radiation damage, as shown by a decrease in moulting delay, occurred during mitotic 
interphase, when the epidermal layer of cells responsible for manufacturing the new cuticle was 
in a non-dividing state. The absence of cell division made it possible to demonstrate recovery 
processes in Rhodnius without the complications found in tissues composed of dividing and nondividing 

cells. Therefore, a cell given the first fraction of a dose is the identical cell that receives the second 
or subsequent doses, (NSA 19:1965,94) 

807 Benschoter, C,A,, Telich, J, EFFECT OF GAMMA RAYS ON IMMATURE STAGES OF THE 
MEXICAN FRUIT FLY. ], econ. Ent, 57 (1964) 690-1. 

Previous studies have shown the feasibility of using radiation as a quarantine treatment for insect- 
infested products. They indicated that relatively small dosages of y-rays applied to eggs and larvae 
of the oriental fruit fly Dacus dorsalis will prevent development beyond the pupal stage. The 
plausibility of using radiation in quarantine treatment was strengthened by results of dosage- 
mortality studies conducted to determine the effectiveness of y -rays in preventing development 
of Immature stages of the Mexican fruit fly Anastrepha ludens , At doses of 280-2000 R eggs 
about 1 d old were y -irradiated (“Co) and held in coveted petri dishes at 77*F until hatch counts 
were made 7 d later. Mature larvae also were irradiated at similar doses, allowed to pupate, 
and mortality was based on the number of adult flies that later emerged. In addition, pupae 5-7 d 
old were exposed to radiation doses up to 25000 R. A y-ray dose of 50000 R administered to 
1 d old flies (requiring nearly 6 h exposure time) was only lethal to both sexes over a 3 week 
period, indicating that adults were much more difficult to kill than the other stages.. The order 
of susceptibility is larva > egg > pupa > adult, x-rays were equally lethal to this fly and followed 
t le same order of .susceptibility of the life stages. Dosages used In this study approximated the 
amounts of radiation needed to prevent subsequent development of each stage, . For example, 50 000 R 
killed only SO"/) of the adult Hies exposed, but adult flies surviving irradiation as eggs and larvae 
in mangoes were sterilized by adose of only ,1000 R. This suggested that commodities may be 
tendered safe from the quarantine standpoint' by relatively small amounts of irradiation without 
concern for killing the insects outright. In this way a quarantine treatment schedule might be 
based on the minimum y -ray dose which would prevent normal development of the particular 
insect stage or stages involved. (NSA 19:1965,13011) 

808 Bubnov, V.D. , Ivashkov, I.S, EFFECT OF BETA RAYS ON LARVAE OF DOMESTIC FLIES., 

, ™Ii ™g!!b°:issled. vet, Inst. . MinskM (1964) 339-, (In'Ru,ssian) 


809 Caprotti, M., Cioci, M,, Springhetti, A. ON THE DEVELOPMENT OF OOCYTES IN THE 
Nauphoeta cinetea (IlLATTOIDEA) DURING x IRRADIATION OF THE HEAD. Radioter. Radiobiol. 

Ffi. med. 20 (1965) 57-74, (In Italian) 

X- irradiation of the head of the insect N, cinetea changed the development of the oocytes. 

Exposure to 10000 Rof adult ^ cinetea ot of fast-stage nymphs slowed the development of oocytes; 

25 000 R radiation stopped the development of oocytes in adult ffi cinetea through lesion of corpus 
allatum, and x-irradiation of N. cinetea head from the 5th - the IGtli day after moulting increased 
the development of oocytes in adult cinetea as if the functions of corpus allatum were lnctea.sed, 
(Auth,) 

810 Clayton, F, E. GENETIC EFFECTS FROM SIMULTANEOUS IRRADIATION OF IMMATURE AND 
MATURE Drosophila virilis MALES. Genetics 5 (1965) 1081-92. 

Males, 2|-5h and 6 h old, were x-rayed simultaneously with 500, 1000, 1500, and 2000 R. 

Progeny from two successive 24 h mating periods were checked for dominant lethals and trans¬ 
locations. The susceptibility of sperm bundle.s and motile spermatozoa was similar at all dosage 
levels as determined by dominant lethals and translocations from period 1, From period 2, dominant 
lethals and translocation rates increased following irradiation of immature males but decreased 
when mature males were treated; this nccurred at all levels of radiation with the exception of 
the 500 R test, in which translocation rates for the 2 d were similar. (Auth. summary) 

811, Cornwell. P. B, SUSCEPTIBILITY OF THE GRAIN AND RICE WEEVILS, Sitophilus granatius (L,) 
AND Sljophiluszeamais Mots.>P TO GAMMA lUDIATlON. p, 1-18 of "The Entomology of 
Radiation Disinfestatioh of Grain". Cornwell, P. B., Ed, Oxford, Pergamort Press 1966!!“l! 

236p. ' 

S, zeamais is more susceptible than S. granarius ia all developmental stages to the killing and 
sterilizing effects of y-radiation. Irradiated eggs and larvae of S, graiiatius are incapable of 
development to adults after 5600 rep; those of S, zeamais fail to develop after 4000 rep, 

Pupae and pre-emerged adult.s of S. granarius are not prevented from developing even at 20 000 rep, 
Complete mortality of ^ granarius (S. zeamais ) within 28 d (21 d) of emergence is obtained when 
stages in grain are tieated with 11200 rep (8000 rep). The survival curve for adult weevils is 
characterized by delayed mortality after irradiation. Immature stages are markedly susceptible 
to sterilization, A dose of 11 200 rep is completely sterilizing to adults of both species (0. OSfo 

progeny production). Substerilizing doses result in two breaks in adult fertility, 0-2 d and 

9-15 d after irradiation. Tests with large populations indicate that 15 000 rep is marginal for effective 
control, allowing some re.sldual fertility, wliilst 16 500 rep is completely sterilizing which (1C000 rad) 
is therefore recommended for control of the grain and rice weevils in industrial application. 

* Previously known as Sltophilus oryzae fL,) (large strain), 

'■"A Since the,work reported In this volume was carried out by the Entomology Group of the 
Wantage Research Laboratory, U,K.A.E.A., during the period 1955-61, individual papers are 
included in the present bibliography although they were actually not published in book form 
, until 1966.,' : , , 

812 Grossley, D.A. Jr,, Shanks, M.H, RADIATION SENSITIVITY OF IMMATURE STAGES OF 
THE GIANT MILKWEED BUG. p, 58-59 of "Health Physic,? Division Anmial Progress Report for 
Period Ending July 31, 1966''. ORNL-3849, Oak Ridge National Lab., Tenn, Oct, 1965 , 263p, 

fasoi^ (Dallas) was exposed to y -radiation from a '“Co source, at 14,4 lad/sec, 

Clutches of 20 eggs were given 0 , 0.5, 1 , ' 2 , 4, 8 , or 16 Itrad, Nymjrlis received an additional 
32 and 64 krad. Subsequently, the insects were maintained at 75"F (16- h day). Comparatively 
low doses affected hatchabillty. 1-d-eggs .after SOO rad showed > Wk hatclmbllicy reduction; 
no eggs,hatched after 2000 rad; 8000 rad were required to halt all embryonic development. 

Older eggs (the stage duration is 5 d) are less sensitive. Adults showed a radiation response similar 
to the nymphal stages, The mean survival of adult controls was 26 d, reduced to 23 d after 

8000, rad, and to 8 d after 16 000 rad. the major reduction in survival occurred In the vicinity 

of 8000 and 16 000 rad, as with nymphs. A radiation profile would therefore show little change 
in radiosensitivity except for the egg stages. ‘ ' 
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813 Elbadry, E. N. SOME EFFECTS OF GAMMA RADIATION ON THE POTATO TUBERWORM, 

Gnorimoschema operculella flEPIDOPTERA: GELECHIIDAE). Ann. ent. Soc, Am, 58, 2 (1965) 
206-9. ~ 

Eggs and nevly hatched larvae survived dosages up to 9 krad, Immature stages that developed 
from irradiated eggs suffered retardation of development and reduction in size and weight, and 
the adult moths that emerged were structurally malformed. Females were in many ways more 
sensitive to irradiation than were males, and all dosages delivered to the eggs reduced the 
fecundity of the adults that developed from them. Dosages of 24-96 kR given to mature larvae 
prevented pupation; lesser dosages caused retardiition of pupal development: and adult mal¬ 
formation started with dosages of 6 kR. Again adult fecundity was severely affected. Reduction 
in fertility of the eggs produced was most evident with females irradiated as 8-d-old pupae, but 
reduction in egg deposition was shown by those Irradiated earlier In the pupal stage. The tendency 
for adults to be malformed also was more pronounced when early pupal stages were irradiated. 

Adults exposed to 24 kR shortly after emergence laid sterile eggs and those given 96 kR were 
sluggish, with all body movements diminished. (Auth.) 

814 Erdman, H.E. DIFFERENTIAL RESPONSES OF GERM CELLS IN FLOUR BEETLES, Tribolium 
castaneum I-Ierbst, DUE TO x-RAY DOSE, HYPOTHERMIA, SEY EXPOSED AND AGE. 

HW-SA-3747, General Electric Co, Hanford Atomic Products Operation, Richland, Wash. 

12 Oct. 1964, 21p. 

Day-old virgin flour beetles, IL castaneum , were x*irradiated with 0,500, 1000, 2000, and 4000 R. 
Ten replicates of control, male-, female-, and both-exposed mating combinations were established 
at 25, 29, and 32°C in 65-70fii relative humidity, Each pair was given 5 g of acclimated food 
daily for 2 weeks. The number of fertile pairs and the number of Fi adults were measured on the day 
of reproductive onset. Reproductive oiiset was delayed 2-3 d in females given 4000 R x-ray doses, 
but no delay was observed in exposed males, For both-exposed, a progressive delay was Induced 
by 2000 or 4000 R. For male- or female-exposed groups irradiated from 29-32’C, no modification 
in reproductive onset was found, but a delay was evident at lower temperatures. The 2000 or 4000 R 
exposures and decreased temperatures synergistlcally delayed reproductive onset for both-exposed pairs, 
The number of fertile pairs after 4000 R were reduced in female-exposed groups mote than in male- 
exposed groups. A saturation effect in both-exposed combinations at 29'C was indicated, 
x-ray doses of 2000 R and higher reduced productivity, Males were more productive after 4000 R 
than were females. Viability or lethality effects were additive when both sexes of mating combinations 
were exposed to 2000 or 4000 R. The modifications of the three parameters investigated for pro¬ 
ductivity ate discussed from the standpoints of temperature effects, and dose effects on the degree 
of development, and differentiation of male and female germ cells. The dose-response curves 
were the multi-hit type, implicating chromosomal aberrations as the cause of altered productivity 
(NSA 19; 1965,43715) 

815 Farrow, M. G., Ulrich, V. x-RAY AND GAMMA RAY IRRADIATION OF Mormonlella vltrlpennis, 
Acad. Sci, Proc, 35 (1964) 21-28. (BAg 23: 64, 105875) 

816 Godwin. P. A., Rule, H.D., Waters, W.E. SOME EFFECTS OF GAMMA IRRADIATION ON THE 
GYPSY MOTH, Porthetria dispar . J, econ, Ent. W, 6 (1964) 986-90, 

Pupae and larvae of the gypsy moth, JL dispar (L,), were irradiated with a ®“Co y -source. Tire 
effect of various dosages on, pupal survival, adult longevity, mating success, egg numbers, egg 
viability, and Fj survival ate reported, The irradiation of pupae more than 9'd old with 20 000 R 
resulted in very few crippliiig defects of the treated insects and reduced egg hatch to a low level 
(Auth.) 

817 Gubicza, A,. Molnar, I. THE EFFECT OF GAMMA IRRADIATION ON THE,VARO RACE OF 
Bom^ mori. II. IRRADIATION OF EGGS IN THE EARLY AND LATE EMBRYONIC STAGES, 

Annlslnst, biol, Tihauy n (1964) 3-13, (In Hungarian) 

Results are summarized from a study of the effects of y -radiation on the eggs of the silkworm, 
mori, exposed during various developmental stages, and on the morphology of the larvae and 
on the health and fecundity,of adult moths hatched fiom irradiated eggs. (NSA 20; 1966, 18345) 


818(2) Huqiie, H. SOME OBSERVATIONS ON THE EFFECT OF IONIZING RADIATION AGAINST 
DESERT LOCUST. Pakist, J, Sci . 15, 6 (1963) 267-70. 

In experiments in Pakistan, hatching was prevented by exposing the eggs of Sdiistocerca gregaria 
(Forsk.) to 90 and 120 kR y-radiation from a ™Co source, When hoppers in the 2nd to 5tli instats 
were exposed to doses varying from 2.5-7 kR, all died, and the mortality rate increased with the 
increase in dose. The rate of metabolism was affected, and the hoppers lived longer than 
normal for that particular stage but could not moult, When young adults were exposed to high 
doses varying from 15-120 kR, death occurred within 96 h. (From auth, .summary) 

819 Hupue, H., Khan, M, A, POSSIBILITIES OF CONTROLLING Callosob ruchus subinnotatus Pic 
(BRUCHIDAE) BY GAMMA RAYS. Fd Irrad. 4,3 (1964) A2-A7. 

Phases aiM grain was used to culture C. subinnotatus . Effects of y -radiation were studied 
on eggs, full grown grubs, newly formed pupae, and longevity and fecundity. Results are tabulated, 
and it is concluded that eggs, grubs, pupae, and adults of Callosobruchis can be controlled 
successfully with doses of 2.5 to 3,5, 20, and 5 kR respectively, (NSA 18; 1964,23270) 

820 Lippold, P,C., Gambrell, F, L. EFFECTS OF IONIZING RADIATION ON EGGS AND ADULT 
INSECTS. Bull, ent. Soc. Am, 11, 3 (1965) 158, Abstt, 79, Presented at the "Annual Meeting 
of the Entomological Society of America, New Orleans, 29 Nov. - 2 Dec, 1965". 

Various levels and dosage rates of irradiation were evaluated against egg and adult stages 
of the European chafer, milkweed bug, and plum cutcullo, Longevity, fecundity , feeding and 
hatch data were obtained from some of these species. (Abstt,) 

821<*5 Lukacsovics. F., Gubicza, A. THE EFFECT OF GAMMA RAYS ON "VARO" RACE OF liombyx 
ra^ L, (LEPIDOPPERA), I. STUDY OF THE DIAPAUSE OF EGGS, Annls Inst. biol. Tihany 30 
(1963) 67-72, (In Hungarian, with German summary) 

822 Martin, A,0, STUDIES ON THE RATE OF SPERMATOGENESIS IN Drosophila; EFFECTS OF 
X-RAYS AND STREPTONIGRIN. Z. VererbLehre 96 (19651 28-35. 

The rate of spermatogenesis in adult Drosophila melanogaster wns measured by use of -thymidine 
as a radioactive tracer, A comparison of the results for control and irradiated males revealed 
indications of a radio-induced lag. The time tables of spermatogenesis stages were identical 
for the first three broods. However, late spermatids appeared in brood four of the control group, 
but not until brood five in the irradiated flies, Mature sperm appeared in brood five of the control, 
but not until brood six of the x-rayed. Primary spermatocytes persisted longer in the streptonigtin- 
treated samples than in the controls, Also, the progress of cells through spermatogenesis was about 
24 h faster in the adult testis as opposed to that of the immature testis, The results support the 
suggestion that x-tays effect a rate change in the progress of cells tlirough spermatogenesis, as 
seen by comparison between the control and irradiated adult males, Two sets of evidence (one 
for larval and one for adult Drosophila ) point to a retardation of the rate of gametogenesis induced 
by x-rays. (From NSA 19; 1965,31889) 

823 Mayer, M. S. BIOLOGICAL AND HISTOPATHOLOGICAL EFFECTS OF GAMMA RADIATION ON 
THREE LIFE STAGES OF Antfaonomus grandls Boheman, Piss. Abstr. 25, 1 (1964) 43, 

A study of the effects of y -radiation on the boll weevil was accomplished In three malor phases, , 
The first phase tested the hypothesis that the amount of mating by boll weevils is a function of age 
and/or the length of time males and females are confined together. In this series of investigations 
the amount of mating in a 24 h interval was linearly related to the Increase in age of the male 
and was not dependent upon the age of the; female. The second phase of the study was designed to . 
test theeffect of y-tadiatlon on egg-hatch, pupal eclosion, and adult longevity, Adults from irradiated 
eggs and pupae were mated. Most of the dose-response curves were approximately sigmoid. Adults ' 
that developed from eggs and pupae that had been irradiated did not live as long as the control 
insects. Matings indicated that no dosage, tolerated by an immature stage was sufficient to 
sterilize,the resulting adult, However, 8000 R was found to be sufficient to sterilize adult males 
that were 12 and 36 h old at the time of treatment. Females treated with 8000 R laid virtually 
no eggs and died sooner than the controls, The third phase of research was a study of the histology ■ 
of the testes, ovaiioles,, and tnidgut at vailous times after treatment with 8000 R. After treatment the 
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testes decreased in size, and after 5 d they resembled a sac-like mass of sperm with few or no 
meiotic patterns visible. The nurse and follicle cells were affected most adversely in the female 
reproductive system. The effect on the midgut cells was an inhibition of mitosis within the 
regenerative nidi, with consequent slow degeneration of the midgut epithelium, (NSA 18' 1964 
41216) 

824^ Melis, A. LA DIFESA DELL’OLIVO NELL'ATTUALE MOMENTO. (The protection of the olive 
tree at the present time). ^ £ (1962) 1-79. (In Italian, with English summary) 

Laboratory investigations on the effect of malathion on the nerve ganglia and the mesenteron 
of (te showed that this product inhibits cholinesterase but does not cause morphological 
injuries such as result from y-radiation at 12000-20000 R, and serious injuries resulted only from 
doses of 30 000 R or more, Adult emergence was prevented by doses of 35 000-50 000 R. In field 
t«ts on chemical control various chemicals were applied, including Ekatin (20‘yii thiometon), 
dimethoate (Rogor), Dimecron (containing phosphamidon), diazinon, and sugar-bait .sprays 
poisoned with sodium arsenite, 


825 Nair, K. S.S., George, J. C. EFFECTS OF GAMMA RADIATION ON THE POSTEMDRYONIC 
STAGES OF A DERMESTID BEETLE, Anthtenus vorax Waterhouse. Entomolonia exp apnl 
8,4 (1965) 241-48. -“- 


The postemhryonic stages of ^hrenus flavipes Lee, (vorax Wateth.) proved susceptible to v-radiation 

larvae pupated after repeated moults, reduction in size and regtowth and gave rise to normal 
a ults. The percentage of successful moults decreased with increasing doses. At the lower 
doses mote last-instar larvae died in the prepupal stage; at the higher ones, mortality in the 
atval stage was higher. Irradiation of the early prepupa hampered the pupal moult; that of the 
ate prepupa did not but produced certain malformations in the adult. In the pupal stage, the 
ater t e pupa was irradiated, the less susceptible it was, radiation being more harmful during 
the first three days after pupation than later. Pre-emergent adults and pupae, 5-6 d old. were 
exposed to different doses of radiation, and data on the fecundity and fertility of the various 

(ta7au7) discussed. 

826 Ooi, II, .STUDIES ON THE EFFECT OF GAMMA-RAYS IRRADIATION AT EMBRYONIC STACPC 
UPON THE LARVAL AND COCOON CHARACTERS IN THE m' 

(J. sene. sci.. Tokyo) 30, 5 ( 1961 ) 

827(1) Podolyan. V.Y. THE BIOLOGICAL EFFECT OF RADIOACTIVE COBALT (“Col ON THF 

GT«CEG or THE CAR,« FLY JS 5 “ ™ 

Dokladov3-goSoveshchaniyaVsesoyuznogoEntomologichesko75b 1957 ,'nI 

pmuAcl 

TOMAGINAL STAGK OF THE CARRION FLY Protophormia terrae novae R D 
Tru_dy_voenno-med. Akad. RKKA in.5 (io.aqi - 

, eOOOR/ml T?’® . 

dose Of 600o\ep,ltsroirbrtS7a7c 7 

however, their length of life was about halv7°X^^ s®cessiirlly for females with untreated males ,■ 
males treated at th! dose rna^d 7 7 f ” 

to couple with the females from 10 oi I n ^ were observed 

, -Piodltion ra^ r .7 e^7^ 
investigations are essenrlarto dl^^^^^^^ 

b. bf;b.Lrp;“" : 


y-radi.'iijnii; 2 , Confirmation that any rooulual fertility of the males dial may rciiiain, alter the 
maxiiniiiii sterilisaiiuii possible witliunt nmliie decrease in the length of life of the niale, will 
result ill only a reduced female protluetlvlty; 3. confirniaiion of a coinpletc, or nearly einiiplete, 
sterilising effect on the female; 4. Determination nl the stage of piiparial devclopnieiu at which 
irratfiation (a) lias the greatest stetilising cflcct, on fiotli sexes, aiuf (b) lias the least effect in 
shuttening the life of the male. 5. Exploration of the effect of doses below those needed lor 
sterilisation, to determine whether doiniiiarit letlwl genes may be iirodiieod in Fj .iiid F^ genctatioiis. 

830 Qiireshi, Z. A., Mills, )!, B., Wilbur, D. A. SENSITIVITY OF VAlilOIIS S'l’AGFS OF AriMiniiois 
GRAIN MOTH TO GAMMA RADIATION, Bull, eiit, iioc. Am. M, 3 (1964) 163. Abstr. 60. 

Hu: effects nf y -radiatiiiii on the eggs, larvae, ptepupae, and pupae of Itiiown .ages li.ivc Iweii 
determined, llie results regarding tlie; viability of eggs, emergence, structural alniormality, 
lertility and longevity of adults are reported, 

831 Qiiteshi, Z.A., Wilbur, I), A., Mills, R.IL EFFECT.S OF GAMMA HADIATTON ON EARLY, 
INTIiliMEDIATE AND LATE lARVAE OF Aiigiimois GRAIN MOTH. Dull, ctit, Soc, Am. |1, 

3 (191)5) IfiH, Abstr. 80, Presented at the "Annual Meeting of the Entoinnlogical .Society evT 
Atrieticii, New Orleans, 29 Nov, • 2 Dec. 1965". 

Iliree stages til Bltottoga oeiealella laivae were «xpo.scd to doses of y -radiation between II niid 
25 kll, Larval mortality and developmental period and adult weights, striiotntal abnormalities, 
fecundity and fertility ate reported. {Abstr.) 

832 Quteshi, 7,. A., Wilbur, D. A,, Mills, ti,It. EFFECT.S OF GAMMA RADIATION ON TREPUPAE 
AND I’tJPAE OF Aiiguniois GRAIN MOTH, Bull, ent. Soc, Am. 11, ,3 (1965) 158, Atistr, HI, 
Presented at the "Annual Meeting of the Entomological Society of Anietlca, New titleans, 

29 Nov.-2 Dec. 1965"., 

I’tepiipae and pupae (early and late) of Sitotrnga cetealella were exposed to doses nf y-radiation 
between ,1 and 25 Idl. Effects on pupal survival and length of developriient and adult sttiictutal 
iibnotmalities, weight, fertility and fecundity ate reported, (Abstr.) 

833 Ratty, F.J, ESTIMATION OF SENSITIVITY OF Drosophila nielanogastcr LARVAE TO IRRADIATION 
USING A rillRD-ORDEli ROTABLE DESIGN, p,19 t,)f ''Re.search and Development in Progress. 

Biology and Medicine. No, 3", Abstr, TID-4203, Division nfTeehnical Iiifortrintloii Extension, 
(AEG), Oak Ridge, , Tenn. Apr. 1964, 290p, 

834 Reichle, D..E.. :RADIATION PROFILE OF THE EVERGREEN HACWORM. p, 56-58 of "Health 

I’hyslca Division Annua!Progress Report for Period Ending July 31, 19(1,3", ornI,- 31149, Oak 

lUdgeNationallab,, Tenn, Oct, 1965,,263p; 

Tliytiilopteryx epliemetaefotmis (Lepldoptera), in sets of 26, were exposed to 14.4 ll/sce 
from a MCo y-soutce, at dose levels of 100 ( 2 "), where n«1, 2 . .. 9, and at Increasing time 
intervals after breaking dormancy. , It was thus possible to analyse dose-age interactions. A 
graph involving 4000 individuals was plotted, the number of individuals iKUdiing at each dose 
level being expressed as a percentage of the controls for that egg stage, Mean liatehing time 
for control was 14i: 0,07 d, mean percentage hatching B2.0 i 3.9, 2-d-eggs did not hatch 
at doses ^ 1600 tad while 25 600 rad were required to prevent hatching of 3-to 12'd-egg,s. Eggs 
thus appear to be "16 times mote radiosensitive during early embryonic development tliaii in 
, stages immediately preceding hatching. 1-d-old larvae were 4 times mote resistant than pre¬ 
hatch eggs. Eggs, in the dormant state may not be as tadioseiisitive as tlio.se In Initial stages of 
development, 1-d, eggs showed a significant decrease in hatching .it 400 r,id, wliik: 8-d-eggs 
to day old lar/ae were unaffected by doses below 3200 tad, Alterations In normal behavtoal 
patterns were detectable iti the larval stage (e.g, the eonsmtctlonnf a larval ease or "bag", 
withbi 1-2 d after batching was Impaired at certain dose levels. The enliaiioiiig effect iin 
hatching of low doses needs verifications. • The greater part of the life cycle (Octohet-April, 
or about 6(li(i,of total time) is passed In the egg stage, i.e, the mo.« radiosensitive stiige. 

635 Ribtdan, D, F, EFFECTS Of LOW-LEVEL GAMMA-RADIATION ON THE IMMATURE .STAGES 
OF Dahlbomlnus fuscipennis fZett.) (HYMENOPTERA: EIJLOPHIDAE). Can, J, Aiwl, 42 
,(1984) 675-84, 



The experiments were designed to provide data on the effects of relatively low radiation doses 
administered at low rates, Immature stages of the chalcid were irradiated for 24 h on each 
of the first 16 d of development at dose rates of 12,24, and 48 li/h. The numbers of females 
available to be mothers of the F 2 generation was calculated to be reduced by 94'’/ii, 84‘'/ii, and 
respectively, at the three rates of dosage when irradiation was commenced within 24 h after 
oviposition. The greatest damage was produced by irradiation at 48 and 24 R/h during days one, 
two, or three when the insects are eggs or very young larvae or when hatching would be taking 
place. After day three, resistance rose steadily until it reached a peak coinciding with the 
late larval stage, which is probably a time of developmental rest, Resistance to irradiation at 
ail dosages decreased through the pupal stages, in fact, for the 12 R/h dosage the lowest survival 
values were reached on days 14-16, The numbers of male adults from unmated mothers sliowed 
some reduction from irradiation at 48 R/h^, notably for irradiation days one, two, and three 
when the numbers were reduced to 67, 49, and 67%, respectively, as compared with the non- 
itradiated controls. There was evidence of another effect, namely, that irradiation lowered 
the vitality of the ensuing all-male populations, as in many cases they failed to emerge from 
the host cocoons. Females irradiated at immature stages failed to parasitize the hosts provided 
(Neodiprion ), and examinations of hosts from which no parasites emerged failed to reveal the 
presence of unhatched eggs or dead larvae, Thus it is considered that complete sterilization of 
some females occurred, and many females not sterilized laid fewer viable eggs than the controls. 
The only effect definitely demonstrated in those males surviving irradiation in the immature stages 
was complete sterility, A prominent effect on the progeny of irradiated'mated mothers was an 
increase in the average numbers of male progeny. (From NSA 19; 1965,95) 

836 Rockstein, M. , Dauet, M., Bhatnagar, P,L, ADULT EMERGENCE OF THE HOUSE FLY, Musca 
domestica, FROM x-IRRADIATED PUPAE. Ann, eni, Soc, Am. M, 3 (1965) 375-9, 

Pupae of the house fly, M., domestica L. , when exposed to single doses of x-rays, varying between 
10 000-30 000 rad, show a correlation between dosage and emergence. At 10 000 and 15 000 tad 
90.1%- 73. % of the flies, respectively, emerge. This figure declines to 42.5% at 20 000 and 
19,5% at 30 000 rad. The number of flies dying in the pupal stage correspondingly increases 
with an increase in radiation dose. The implications of these results are discussed, (Auth.) 

837 Rockstein, M., Dauet, M,, Bhatnagar, P. L, EFFECT OF x-IRRADIATION ON EMERGENCE 
OF ADULT HOUSE FLIES. Bull, ent. Soc, Am, 10,3 (1964) 166. Abstr.116. 

Exposure of 2500 1- to 2-d-old pupae to 10 000 rad resulted in 90% emergence and 2% partial 
emergence; 15 000 R - 74% emergence and 17% partial emergence; 20 000 R - 43%i emergence 
and 18% partial emergence; 30 000 R - 20% emergence and |% partial emergence, 

838 Rule, H.D., Godwin, P. A., Waters, W.E. IRRADIATION EFFECTS ON SPERMATOGENESIS 
IN THE GYPSY MOTH. Porthetria dlspar (L,) J. Insect Phy.siQl. 11. 4 (1905) 369-78. 

in connexion with a detailed study of the effects of y -irradiation on the gypsy moth, histological 
examination was made of normal larvae in instars I to V and pupae to determine the timing and 
sequence of spermatogenesis. Similar examination was made of pupae that had been irradiated 
as instar IV and V larvae with dosages tanging from 500-20 000 R. Spermatogenesis occurred 
in the larval period, and meiotic activity began in Instar IV. Fully formed spermatozoa were first 
observed in instar V. The appearance of gonadal tissues of treated and untreated specimens in the 
pupal stage is described. All irradiation dosages caused some cytological damage; instar IV 
larvae exposed to 20 000 R died in 7-10 d. The major gross effects of irradiation were; degeneration 
of germinal cysts, shattering of sperm bundles within the follicles, plugging of the entrance to the 
vas deferens by interstitial and other tissue (this occurred with higher dosages only), thickening of 
testes walls and septa and of the vas deferens, and clumping of fat-body cells around the testes. 

One or more of these morphological changes might be related to the sterile condition. (Auth.) 

the effect of x-rays on adult Hyalommaasiatlcum. 

COMMUNICATION I, Medskaya Parazit . M., 5.(1964) 560-63, (In Russian, with English 
summary) ° 

Hungry adult ricks (H. asiatlcum ) were irradiated with 200, 400, 800, 1500,3000, 6000 and 
12000 R/min. Each group included 50 males and 50 females. None of the doses was ietbal, 



and the main funtions (feeding, digestion, excretion, growth) were not affecietl. Ticks re¬ 
ceiving doses from 200-3000 R did not lose the ability to suck blood. Copulation took place 
during sucking, Females in the 3000 R group did not lay eggs but lived up to 6 montlis after 
satiation. Those tliat received smaller doses laid eggs, Oviposition waii reduced throughout. 

Larvae developed from eggs laid by females receiving doses only up to 8001!, Doses greater 
than 1500 R completely destroyed the function of the ovaries. It was concluded tliat doucs of 
3000 R and above may be used in tick conirol, 

840 Stark, R. W, EFFECTS OF ACUTE DOSES OF GAMMA RAUIALTON ON TWO FORES'I' INSliCTS, 
Presented at the "Meeting of the American Institute of Diological Sciences, Denver, Colo., Aug. 
1964". 

For abstract, see 843, 

841 Stark, R. W,, Wood, D.L. EFFECTS OF ACUTE POSES OF GAMMA RADIATION ON TWO 
FOREST INSECTS. Bull, ecol. Soc, Am, 45 (1964) l0(j. Abstr, 

For abstract, see 843, 

842 Stark, R.W., Wood, D.L, THE EFFECT OF GAMMA RADIATION ON THE RAWFLIES, 

Neodiption fulviceps , COMPLEX. "48th Annual Meeting-Pacific Brancli-of the Entoniological 
Society of America, long Beach, Calif., 16-18 Jim, 11)64". 

For abstract, see 843. 

843 Stark, R.W,, Wood. D.L. THE EFFECTS OF GAMMA RADIATION ON THE lilOlDGY AND 
BEHAVIOR OF FORE.ST INSECTS AND THE POSSIBILITY OF THEIR CONTROL, AED-CDNF. i 9G4- 
158-5, Gmclin-Institut fi"ir Anorganischc Chemie imd Gretizgebiete, Frankfurt am Main (West 
Germany). Presented at the "15th Annual Meeting of the American Institute of Biological 
Sciences, Boulder, Colo,, 23-88 Aug. 1964", 

Sterilization of adult males and female Ips confusus (Coleoptera; Scolytidae) exposed to y-radiation 
as newly emerged adults was almost complete at 7500 R and 11)000 R, respectively, Male mating 
behaviour (sperm transfer, gallery pattern) was unaffected by do,sages up to 00 000 R, and so, 
essentially, was the capacity of either sex to establish galleries. Longevity was reduced hy 
> 5000 R. LD50 for males occurred after 11.5 d at 7500 R (29 d in controls). Mortality of 
progeny resulting from males irradiated at sub-sterilization levels was higher than in tlie eoiitrols. 

The dosage to achieve significant population reduetlon with minimum effect on longevity and 
other biological activity is believed to be approximately 750011, It was concluded that irradiation 
of feeding stages of the sawfly, Neodiption fulviceps (Hymerioptera; Diprionidae) for sterilization 
was not practical. Differences In development, feeding behaviour and cocoon formation were 
caused by £20 000 R. Exposure in the cocoon (pre-pupae and pupae) was successful to some extent, 
Oviposition was retarded at all radiation levels and eclosion of eggs from irradiated adults was low. 

- The sterilization technique may have promise in the control of bark beetles, The necessity 
for rearing large numbers on artificial media could be circumvented by mass trapping utilizing 
their natural sex attractaiit and by mass rearing in cut host material in the laboratory. 

844 Teulade, P. VARIATIONS DE LA SENSIBILITE AUX IIAYONS X DES CEUFS DE BQrnby x mori , 

, EN FONCTION DU DEVELOPPEMENT EMBRyONNAIRE ET DE LA PUREE D’HIVEIiNATlON, 

Thesis, Troisieme cycle FacultS des Sciences Lyon, (1964) lOBp, 

845, Teulade, P. IRUADIATION CONTINUE A FAIBLE DEBIT DE DOSE DES OJUFS DE Bombyx morl, 

ET NOTION, DE DEBIT. DE DOSE EFFICACE, I, Insect Physiol, 11. 4 (1965) 379-81!. (With 
English summary). 

When the eggs of tlie silkworm B. mori are submitted to low-level continuous y-radiation from 
“Co at the dose-rates of 1,5 amr37 R/h, one finds tliat; (1) for a similar total dose delivered at 
aforementioned dose-rates, tlie effects with 37 R/h are mote pronounced than those with 35 |!/li, ' 
and (2) the time of development and the mortality increase as a linear function of the dose. 

The recovery takes pi,ice during irradiation and partly comitcrlwlances the lethal effect of radiations, 
so limiting the efficient dose-rate. Therefore, only a fraction of the total dose delivered in a 
continuous low-level irradiation is active, Tliis explains the significance of the dose-tate, The 
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linear relationship between the total dose and the effects seems the result of a combination between 
the efficient dose-rate and the fluctuations of radiosensitivity in relation with the embryonic 
development, (Auth,) 

84fi Tilton, E, W,, Brower, J, H. IRRADIATION STUDIES WITH INSECTS INFESTING BULK-GRAIN 
AND PACKAGED COMMODITIES. TlD-22414, Stored-Product Insects Research and Development 
Lab,, Savannah, Ga.,28Oct. 1965, 6p. 

y -radiation effects on grain beetles, the merchant grain beetle Qryzaephilus mercaptor and the 
confused flour beetle, Tribolium confusum, and on almond months, Ephestla cautella, were 
investigated. For each treatment, 30 individuals (each in a closed gelatin capsule) of each 
(eggi l^>tva, pupa, and adult) were used for each replicate, Dosage levels included! 0, 

10, 20, 30, 50, and 100 lit,id. Following irradiation, virgin adults were paired with non- 
irradiated virgin adults from the same original populations for sterility studies. Preliminary 
results indicated that mortality was high for all stages at all treatment levels. 

847 Tobias, C, A. STUDIES ON HEAVILY IONIZING PARTICLES - HILAC STUDIES. p.l 2 of 
"Research and Development in Progress. Biology and Medicine. No, 3", Abstr. TID-4203, 

Division of Technical Information Extension, (AEC), Oalt Ridge, Tenn, Apr. 1964, 290p. 

848 Valencia, R.M., Valencia, J,I. THE RADIOSENSITIVITY OF MATURE GERM CELLS AND 
FERTILIZED EGGS IN Drosophila melaiiogaster . p, 345-60 in "Mammalian Cytogenetic,s 
and Related Problems in Radiobiology". New York, Petgamon Press. 1964, 


See also; 


527 The effect of x-irradiation on spermatogenesis in Drosophila melanogaster Meigen. (Abro, 
1964) 

641 Susceptibility of the saw-toothed grain beetle, Oiyzaephilus sutinamensis f L. 1 to P,amm.T 
radiation. (Jefferies, D.J., 1966) ^ 

647 Lethal and sterilising effects of cobalt-60 gamma rays on Atgyroploce leucotreta. 
(Myburgh, A.C., 1963) "———- 

657 The effect of y -irradiation on fecundity and fertility of Tribolium confusum Duval 
(Vereecke, A,, Pelerents, C., 1965) ' 

675 x-ray and fast neutron effects on productivity of flour beetles, (Erdman, H. E,, 1965) 

774 Uric acid in normal and y -irradiated eggs of Bombyx mori , (Lassota, Z., 1966) , 

775 Oxygen uptake and ammonia release in normal and y -irradiated eggs of Bombyx mori 

(Lassota, Z., 1965) - ^ - 

778 Oxygen uptake ofthtee Ufe stages of Tenebrio molitor prior and subsequent to massive 
doses of low energy x-rays. (Neidinget, J.W, et al., 1965) 

eitioctine system in insects. (Pieohowska. M.J., 1966) 
Effect of x-rays on the meal worm. Tenebrio molitor, embryo, I. Changes in the protein 
and free A-amino nitrogen fraction. (Po-Chedley, D.S, , 1964), < 

783 of x-rays on the meal worm, Tenebrio molitor , .embryo.' (Po-Chedley, D, S., 

784 Teinporal pattern of the early stages of spermatogenesis of adult Drosophila meknouaster 

males after treatment with x-rays. (Puto.J. A,, 1961) - 

787 Genetic effects of gamma-irradiation on egg production and adult emergence'of Drosophila 
melanogaster. (Touchberry. R. W., DeFries, J, C., 1964) -^ 

“!!!«!*%» w-p.... 
Pyralidae), I. Effect of ionizing radiations. (Baroughi-Bonab, H.. 1965) 

Jeli)" sur la a^veloppement de Locusta mlgtatoria L. (Gitardie, A 

raTfS) . and adult survival, (Bhatnagar, 

** “'SiaiiaHste i. (oitbonte). 


Tlic effects of gammii radiation on the fertility and longevity of Flijipelatc!! piisio (Flint, II. M, , 
1965) 

Radiation sensitivity of insects. (Menliinick, E.F., Dodson, G.J,, 1064) 

Egg mortality after gamma irradiation of adults of die omnivorous leaf roller, (Jacklin, 3, W. 
et al., 1965) 

Susceptibility of Cailasobriichus maculatus to high dose rate gamma Irradiation. (Neharin, A, 
et al,, 1965) 

Effects of ionizing radiation on pests in cereals, II. Effects of cobalt-(10 radiation on 
Tytoglyphiis fatiiiae mites. (Szyszko, E. etal., 1962) 

A comparison of the susceptibility of the grain weevil Sitophiliis graiiarius (L.) to aecelcrated 
electrons and ™Co gamma radiation, (Bull, J. 0,, Cornwell, P. B,, 19G6) 

Effect of low temperature on radiosensitivity of DrosQ|iliila pupae, (Giavelli, S,, Parazzi, IL, 

1963) 

Relative biological effectiveness of 14.1 MeV fast neutrons iti killing dormant silkworm eggs. 
(Murakami, A., Kondo, S., 1983) 

The effect of rearing medium on the susceptibility of Tribolium coiifusiini Diiv. and 
Sitopliilii.sgrnnatius (L.) to gamma radiation. (Shipp, E., 1960) 

Oxygen dependence for radiation sensitivity during development in insects, (Slater, J. V, 
et al., 1964) 

Heavy ion localization of sensitive embryonic sites in Tribolium. (.Slater, J.V. etal., 

1964) 

Fast neutron effects on flour beetles. (Erdman, H.E,, 1984) 

Fast neutron effects on productivity of young and old flour beetles, Tribolium eastanetim 
Heibst and alterations due to temperature and sex exposed. (Erdman, 11. H,, 1964) 

A study of radiation on the biology and population dynamics of the cereal leaf beetle, 

Oulenia iTielaiiopa (L.) orderColeoptera, family Chrysornelidae. (Myser; W,C., 1985) 

Effect of continuous low-level gamma-irradiation on successive generations of Ualilliominus 
fuscipennis (Zett.) (llyinenopteta: Eulophidae). (Rlordan, D,F., 1964) 

Long term effects of acute low-level x-rays on the population dynamics of tiie yellow fever 
' mosquito, Aedes aegypii , (Willard, W,K., 1965) 

Sterilization of the navel organgeworm, Paramyelol s transitella (Walker), by gamma radiation 
(Lepidopteia: Phycitidae), (Husseiny, M.M,, Madsen, H. F., 1964) 

Radiation treatment of grain and grain products. (Henderson, L, P,, 1964) 

.The killing of silkworm pupae and the preservation of silkworm cocoons by gamma rays. 

(Kiplani, R.Ya,, Tsetskhladze, T.V,, 1957) 

The killing of cocoons by irradiation from radioactive sources. (Molnar, I. et al., 1963) , 

A study of silk cocoons from the eggs of Bombyx niotl L. irradiated with Co®, (Molnar, I. 
et al,, 1964) 


5., Malformations. Histopathological Changes 


659 The potential application of y-tadiatioii for the sterilization of Chloridea obsoleta fur the 
, purpose of reducing its population. (Andreev, S, V. et al., 1964) 

798 The effects of x irradiation on the embryos of Invertebrate embryos, (Larsen, W., 1985) 

799 Influence of radiation on ovarian maturation and histolysis of pupal fat body in dlptera, 

(Monro, ],, Bailey, P.T,, 1965) 

813 Some effects of gamma radiation on the potato tuberworm, Gnotimoscliema operculella 
(Lepldoptera; Gelechlidae). (Elbadry, E,, 1905) 

816 Sortie effects of gamma irradiation on the gypsy moth, Portheiri.i dispar, (Godwin, P. A, et al. 
' ' 1964) ' ' 

817 The effect of gamma irradiation on the yarn race of liombyx mori , 11, Irradiation of eggs 

in the early and late embryonic stages, (Gubicza, A,, Molnar, I., 1984) 

823 Biological and histopatliological effects of gamma radiation on three life stages of 
Anthonomusgrandis Boheman, (Mayer, M.S,, 1964) 





826 Studies on the effect of gamma-rays irradiation at embryonic stages upon the larval and 
cocoon characters in the silkworm. (Ooi, H,, 1961) 

901 Oxygen dependence for radiation sensitivity during development in insects. (Slater, J, V. 
et al., 1964) 


6. Senescence. Longevity. Fitness 

849 Bhatnagar, P. L,, Rockstein, M., Dauer, M. x-lRRADIATION OF PUPAE OF THE HOUSE FLY 
Musca domestica L., AND ADULT SURVIVAL. Expl Geront. 1 (1965) 149-59. 

Longevity data were obtained to determine the nature of the structural and functional derangements 
induced in the normally aging house fly adults, following x-itradiation of the pupae. At 36 - 48 h 
following pupation, the pupae were exposed to x-rays in single doses at the rate of 2000 rad/min 
at 250 kVp. It was found that the ratio of male to female is almost Id in the control flies, whereas 
the ratio shifts in favour of the males as radiation dosage is increased (the ratio was 1.35( 1 after 
20 000 rad). The adults which emerged from the x-ltradiated pupae did not show any structural 
abnormalities and appeared to be otherwise normal, Abrasion of wings, a normal aging concomitant 
in male house flies especially, was observed only in the flies emerging from the pupae previously 
exposed to doses of 20 000 tad or lower. At 30000 rad, no wing loss was observed, Moreover, 
all flies emerging from previously irradiated pupae failed to lay any eggs, The median life span 
of the males emerged from the pupae exposed to 10000 rad was 15 d and tliat of tlie females was 
18 d. Thus, in comparison to the control, the life span of the male increases by 3 d and that of 
the female shortens by 3 d, so that thenegative skewedness of the female survival curve is equal 
to the positive skewedness of the male survival curve.. Comparison of the mean survival periods 
of each revealed that the differences were highly significant. However, x-irradiation of 10 000 rad 
did not alter the value of the total life span of the flies significantly. (NSA 20:1966, 5331) 

850 Bluzat. R, INFLUENCE DES RAYONS X AU COURS DE L'EMBRYOGENESE DE Gryllus domesticus 
L. (ORTHOPTERE). Bull, soc, Zool. , France M, 4 (1964) 478-95. 

851 Crenshaw, J, W. RADIATION-INDUCED INCREASES IN FITNESS IN THE FLOUR BEETLE Tribollum 

confusum . Science, N.Y. Ig (1965)426-7. -- 

Polygenic mutations were induced in an Inbred strain of T. confusum by exposure to 500 R of 
y-radiation. Female progeny of irradiated males beating induced mutations In the heterozygous 
state produced significantly more viable offspring than control female progeny of non-lrradiated 
males. (Auth.) 


Dauer, M., Bhatnagar, P, L,, Rockstein, M. FACTORS IN LONGEVITY EFFECTS OF HIGH- 

ENERGY RADIATION ON THE SURVIVAL OF MALE HOUSE FLIES. Bull. ent. Soc. Am. 10 3 
(1964) 166, Abstr, --- 

x-radiation doses of lOOOO or 15000 rad tol-to 2-d-old pupae Increased the average life span 
of populations of 2500 male house flies*, 20 000 rad doses had no appreciable effect on male 

life spam, 30000 rad shortened the average male life span markedly. 

Dauer, ,M., Bhatnagar, P.L,, Rockstein, M. x-IRRADIATION OF PUPAE OP THE HOUSE FLY 
Musca domestica L., AND MALE SURVIVAL. J. Geront. 2 (1965) 219-23. 

The survival of male house flies was studied after exposure of 36- to 48-h-oId pupae to dosages 
of x-rays ranging from 10000 - 30 000 rad. AU males which emerged successfully from the 

^ rate of mortality at various dosage levels 

ind ted that the average life, span of male files was Increased by exposure of pupae to 10 000 

15 rad. remained unchanged at 20000 rad. and declined significantly after exposure to 30000, 

m rf. m r ? ^Sing in males up to 2 weeks of adult life,, was only observed 

to 30 00 rad up to 20 000 rad. At exposure 

to 30000 rad, normal wing loss was completely repressed. (From auth, summary) 
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854 Flint, 11. M. THE EFFECTS OF GAMMA RADIATION ON THE FERTILITY AND LONGEVITY 01! 
Hippelates pusio . I. ecoii. Ent . 3 (1965) ,555-9. 

Males and females of Hippelates pusio Locw were treated in ilie adult and pupal stages with ““Co 
y-radiation. A dose of 5000 R reduced egg viability to < F/d when adults of either sex were treated 
24-36 h after emergence. In the late pupal stage, a dose of 450011 was able to sterilize both 
sexes, Horne recovery of fertility was found in males treated as pupae after about 3 weeks, The 
sterilizing dose levels caused no increased mortality during the test period. Adults were treated 
with massive doses of radiation and death was obtained within 3 d with 135 000 li. (Auth,) 

855 Lamb, M.J. THE EFFECTS OF RADIATION ON THE LONGEVITY OF FEMALE Drosophila 
subohscura . J, Insect Physiol , W (1964) 487-97. 

The longevity of adult male and virgin female D. subobscura exposed to single doses of x-rays 
4-8 d after eclosion was investigated, When kept on a maize tneal-agat“niola,s3cs medium which 
was replaced every 4 d, males showed a nearly linear reduction in life,span with incteasing dose*, 
females showed an increase in lifespan after doses of 8,500, 17 000, or 34 OOO R, Evidenee Is given 
that tills increase in longevity is correlated with a decrease in fecundity after irradiation. When 
females were kept on a medium containing no tmize meal but a higher ptoportion of molasses, 
or when they were given fresh food every 2 d instead of 4 d, no large increase in lifespan after 
irradiation was found, It is suggested that there is an interaction between riutrltlon, egg prodiictkin, 
and longevity, atrd that x-radlation will prolong the lifespan of females only if they ate kept in 
nutritionally suhoptimal conditions. (Auth,) 

SS6 Lamb, M. T,, Smith, J.M, RADIATION AND AGEING IN INSECTS, Expl Geront. 1, 1 (1904) 

11 - 20 , " 

857 Maynatd-Smlth, J, THE CAUSES OF AGEING, Proc, L Soc. B m (1962) 11,5-27, 

A section dealing with radiation and ageing (p. 123-4) also considers some data obtained with 
Habtobracon, The life-shortening caused by radiation is considered to be, at least In part, due 
to the induction of recessive somatic mutations, 

858 Menhlnlck, E, F., Dodson, G, J. RADIATION SENSITIVITY OF INSECTS, p. 7G of "Health i'hysics 
Division Annual Progress Report for Period Ending July 31, 1964". ORNL-3697, Oak Ridge National 
Lab,, Tenn. Oct. 1964. 

Five species of Insects were Irradiated in a “‘to-soume at 3 or 30 kR/mln, and given total doses 
of 1-512 kR in lOQiyo increments. Insects were maintained at ES'C, Doses of 512 kR were im¬ 
mediately lethal to all species exaralnedi 2 kR or less did not affect survival. Mean survival time 
plotted against the log of dose was essentially a straight line. Crickets (Acheta domestica ) were 
the most sensitive Itisecq, 1st and 2nd instar crickets, being more radiosensitive than adults. 
Radiation profiles of grain beetles ( Tenebtlo molitor ) showed pupae to live longer tlian adults or 
larvae at doses >16 kR, but small larvae were more radioresistant at doses <8 kR (perhaps a 
function of their greater life expectancy), Milkweed bugs (Oncopeltus fasciatus ) and roaches 
( Parcoblatta sp.) had a mean survival time similar to Tenebrio . Ants (Formicldae sp.) were the 
most resistant species examined, 

859 Menhinick, E,P,,,Dodson, G.J, RADIATION PROFILE OF INSECTS, p,5,5-56 of "Health Physios 
Division Annual Pfogtess Report for Period Ending July 31, 1965", OrnL' 3849, Oak Ridge National 
Lab. ( Tenn, Oct. 1965, 263p, 

The European brown cricket, Acheta domestica, and the yellow mealworm, Tenebrio molitor, 
were exposed to y-radiatlon, from a «Co-soutce, at 3 or 30 klt/min, giving,a total of iTlFitR 
in lOOfa Increments, at 28*C, , The effects were expressed as mean life expectancy, Generally, 
the mortality curves consisted of three components! (1) a slight increase in life expectancy at low 
doses; (2) a sharp decline at slightly higher doses; and (3) a gradual decline at liicteasliigly 
higher doses, 

860 Menhlnlck, E. P,,, Dodson, G. J. EFFECT OF BETA IRRADIATION ON IN,SECTS, p. ,59-60 of 
"Health Physics Division Annual Progress Report for Period Ending July 31, 1965". ()RNL-3fi49, 

Oak Ridge National Lab., Tenn. Oct, 1965,; 263p, , , 
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Insects were placed on the source, where the air dose was 3600 rad/h. They were given doses 
from 877-224000 rad in IWk increments. Various sizes of nymphs of Acheta ^mestica, Tenebrio 
molitor , Periplaneta amerlcana , and Blattella germanica were used. The insects were irradiated 
at room temperature, and kept at 28°C after irradiation, Effects were expressed as median life 
expectancy, corrected for control mortality. The gut does not appear to be a primary critical 
organ which probably lies closer to the skin, Dosages of 3600 rad/li of 6" and 25 000 rad/h of 
y-radiation were given in one experiment on large Acheta nymphs, when insects exposed to 
6'radiation were found to live twice as long as those exposed to an equivalent dose of y-radiation. 
These findings are discussed. 

Natayana, E. S., Chawla, S. S., Ghai, S. EFFECTS OF GAMMA RAYS ON MORTALITY, 
LONGEVITY AND FECUNDITY OF SOME SPECIES OF FRUIT FLIES. Proc, natn, Acad. Sci . 

India B, 29 (1963) 613-21. 

The effects of y-tays on mortality, longevity, and fecundity of some species of fruit files showed 
that! the 2-d-old pupae were very susceptible to the rays as exposure to 2u00 R brought lOWjo 
mortality in both the species studied; the resistance to the rays progressively increased with age; 
the fecundity was inversely proportional to the dosage used; the sterilizing effect started at 
~2000 R in the adults emerging from 4-to S-d-cld pupaej and there was no apparent effect on the 
Fj generation emerging from 1000 R-exposed pupae. (Auth.) 

862 Nothel, H. DER EINRUSS VON RfiNTGENSTRAHLEN AUF VITALITSTSMERKMALE VON 
Drosophila melanogastet . I. UNTERSUCHUNGEN UBER DIE LEBENSDAIIER. (The influence of 
x-radiation on the vitality characteristics of Drosophila melanogaster. I, Investigations on .the 
lifetime). Strahlentlierapie , 126 (1965) 269-82. (In German) 

The influence of x-rays (100 kV, 17 different doses ranging from 0 - 125 kR) on the viability of 
insect imagoes was studied by means of the lifespan of D. melanogaster, Compared with the un¬ 
irradiated controls, a prolongation of female lifespan was apparent, which had a maximum of 
50% at 11 kR. It was correlated with, and apparently due to the tadioindu'ced sterilization. This 
was confirmed furthermore, especially with chemically (by TEM) sterilized females, With 
increasing dose, log mean survival time decreased linearly and parallely in both sexes, except 
the increase mentioned; the LD50 is 46 kR in males and 96 kR in females, There was a normal 
distribution of the mortality rate in the time after exposition at each dose. Therefore, it is 
assumed, that always the same mechanism of damage is involved. At doses above 90 kR this 
mechanism was overlapped by an immediate death, as indicated especially by the appeatance 
of an additional early mortality peak. The immediate death was identical in both sexes, 

According to the symptoms, it is interpreted as central nervous injury. (Auth,) 

863 Sakka, M. RADIATION INDUCED SHORTENING OF LIFE OP Sarcophaga peregrina AND ITS 
MODIFICATION BY DOSE FRACTIONATION. Nippon Igaku Hoshasen Gakkai Zasshl (Nippon 
Acta radio!, )M, 11 (1965) 1185-88. (In Japanese) 

Life shortening of adult Sarcophaga is one of the major late effects of radiation delivered at the 
pupal stage. The effects were proportional to the dose, with a threshold of several hundred 
roentgens, Dose fractionation reduced the effects.suggesting that late effects such as life shortening 
are associated with acute irradiation, 
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Sakka, M. x-RAY INDUCED SHORTENING OF LIFE SPAN OF ADULT Sarcophaga peregrina : 
AND ITS MODIFICATION BY DOSE FRACTIONATION. TohokuJ, eXp, Med. 8S (1965) 325-33, 


The life span of the adult flies was diminished after x-irradiation In the early pupal stage, and 
imago formation of irradiated pupae was also inhibited. In flies which received a single dose, 
a linear, relation was seen between mean life span and rate of Itfiitgo formation which suggests 
that early effects play important roles in delayed effects, Mean life.span of control females was 
longer than the males. With the fractionated doses, linearity was lost in the high dose range. 
Male mortality increased whereas in tlie female it was nearly constant from the 4th - 10th week, 
after which it rose rapidly with age. Before the 4th week, no significant difference In mortality' 
was observed between sexes. The increase in mortality rate after the 4th week in males was . 
caused by acceleration of aging. On the other hand, In the female, no acceleration of aging 
in this period was noted. When pupae were irradiated with a single dose of 960 R, high mortality 
was observed from the beginning of adult life. This arose from residual injury produced. durlng 


pupal irradiation. The first part of the mortality curve paralleled the controls, Then it reached 
a shoulder at the 4tli week, continued to hold tlic same value for weeks, and then sharply elevated 
hereafter, Slope of the last part of the curve simulated again that of the control, Radiation 
injury produced by a single dose of 960 R accumulated and accelerated aging as evidenced by 
shortening of the plateau, A linear relation was observed between mean life span and rate of imago 
formation, but a much higher dose was required to produce an identical effect in fractionated than 
in single irradiation, Thus, dose fractionation reduced early as well as late effects, As for rate 
of weekly mortality of irradiated male imagos, two fractions for a total dose of 1920 R was less 
effective than a single one of 1860 R. After single Irivadiation of 1860 R, ,adult mortality was high 
from the beginning of life and reached lOO’/n at the 7tli week without plateau, On the other hand, 
dose fractionation yielded lower initial mortality, Adults lived as long a.s 8 weeks and a plateau 
was not demonstrated. Thus radiation injury produced in pupae c,in be repaired but some of it Is 
still operative in adult life and plays some role in killing adults. (NSA 20:1966,16291) 
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Strehler, B. L. STUDIES ON THE COMPARATIVE PHYSIOLOGY OF AGING, III. EFFECTS OF 


v/l'l OllyVvJil. iV* I I 


Campanulatia flexuosa. 




Individually housed D. mdanoga ster were exposed to x-ray doses ranging from lOOO ■ 50flt)0 R 
and the subsequent mortality observed. 50 000 R causes a life shortening of approximately 
1 d/2000 R as calculated from the age specific mortality rates 30-70 d after exposure. No 
detectable effect occurred up to 5000 R. The life span of C, flexiiosa was strikingly increased 
by exposure to ionizing radiation; for example, 25 000 R actually doubled life span, These 
observations ate in conflict with the somatic mutation hypothesis of aging, at least in these 
species. (Auth,) 


860 Striokberger, M, W. EXPERIMENTAL CONTROL OVER THE EVOLUTION OF FITNESS IN 
LABORATORY POPULATIONS OF Drosophila pseiidoobseura. Genetics 51 (1965) 795-800, 

Four strains of D. pseiidoobseura isogenic for the All third chromosome arrangement were permitted 
to evolve for an W-raonth period under different degrees of recombination in bottles and in popula¬ 
tion cages, and under two different degrees of mutation in the cages, The competitive ability 
of AR chromosomes from each of these sources was then tested under population cage conditions 
against strains carrying the CH arrangements, For both AR from bottle and cage origins, the 
degree of fitness evolved was enhanced fay the extent of recombination that had been experienced. 
At the same time, the highest competitive frequencies achieved by AR chrornosomis appeared 
to be limited by the amount of their initial genetic variability. The mutation effect produced by 
8000 R of x-rays neither enhanced nor detracted from tlie evoliitluu of fitness of the AR chromosomes 
to which it had been added, (Auth)) 


867 Wood. V.G, THE EFFECTS QF x-RADIATlON ON LONGEVITY IN Drosophila melanogaster . 
p. 21 of "Research and Development in Progress, Biology and Medicine, No. 3", Abstr, 
tlD-4203, Division ofTechnical Information Extension, (AEC), Oak Ridge, Teim, Apr, 1964,29flp, 

868 Wood, y, G. THE EFFECT OF x RADIATION ON LONGEVITY IN Drosophila melanogaster . Final 
Technical Report. TID-20550, Taylor Univ., Upland, ind, Apr. 1904, Slip, 

The length of life of control and irradiated populations of D, melanogaster was investigated over 
a 4-yeat period. Two unrelated wild type strains of flies were crossed and inbred stock from tills 
mating was exposed to doses ofx-radiation ranging from 25 to 69000 R, Both mated and unmated 
; groups were studied and radiation exposure was given during each developmental period. The data 
Indicate that females outlive males in both irradiated and control groups, and unmated files live 
longer than mated flies, A slight increase In life span was noted in flies exposed to the lowest 
doses of radiation. Possible explanations are discussed, (NSA 18:1904,19554) 


593 Viability of heterozygotes for induced mutations in Drosophil a melanogaster . I, Irradiated 

X-chromosome. (Falk, R. et al., 1965) ' 

594 , x-ray Induced sex-linked lethal and detrimental mutations aiid their effect on the viability 

of Drosophila melanogaster . (Friedman. L.D.. 1904) 






649 Determination of the optimum sterilizing dosage for pink bollworm treated as pupae with 
gamma radiation. (Ouye, M.T. etal., 1964) 

659 The potential application of yradiation for the sterilization of Chloridea obsolete for the 
purpose of reducing its population. (Andreev, S, V, et al., 1964) 

767 Gametogenesis and radiation effects in the cereal leaf beetle, Qulema melanopa. 
(Hoopingarner, R. A. et al., 1965) 

785 The effects of high level x-itradiation on adult house fly flight ability and longevity, 
(Rockstein, M, et al., 1965) 

812 Radiation sensitivity of immature stages of the giant milweed bug. (Crossley, D. A., Jr, 
et al., 1965) 

816 Some effects of gamma Irradiation on the gypsy moth, Porthetria dispar . (Godwin, P. A. 
et al,. 1964) 

818 Some observations on the effect of ionizing radiation against desert locust. (Huque, H.. 1963) 

819 Possibilities of controlling Callosobruchus sublnnotatus Pic, (Huque, H., Khan, M, A,, 1964) 

820 Effects of ionizing radiation on eggs and adult insects, (Lippold, P. C,, Gambrell, F. L,, 1965) 
823 Biological and histopathological effects of gamma radiation on three life stages of Anthonomus 

grandis Boheman. (Mayer, M. S,, 1964) 

829 The gamma irradiation of Glossina puparial stages and control. (Potts, W. H,, 1965) 

876 Mortality and life span of D. melanogaster (a wild-type and a mutant strain with a rlng-X 
chromosome) exposed as young adults to x-rays or to high doses of cobalt-GO gamma-rays, 
(Sonnenbllck, B.P,, Rockford, D,, 1964) 

00ft 1 



I The influence of gamma rays on the longevity of Ttibolium confusum Duval, (Vereeoke, A,, 
ggj j Pelerents, G,, 1965) 

886 Absence of "oxygen after-effects" in Calandra granarla during hibernation induced with low 
temperature, (Bychkovskaya, I.B., Ochinskaya, G.K., 1965) 

892 J (Jafri, R.H,, 1964) 

893 Prospects of integrated radiation and microbial control of harmful insects, (Jafri, R, H,, 1965) 
897 Action diffdrentielle des rayons x et ultraviolets sut le tardigrade Macrobiotus areolatiis' 
hl'dtatactlfetdessdohd. (May, R.]vl. etal,,1964) -- 

903 Notes on the effect of preconditioning confused flour beetles with temperature variations 

or carbon dioxide prior to gamma irradiation, (Tilton, ,E. W. et al., 1965) 

904 The effects of confining confused flour beetles in gelatin capsules before, during, and after 

gamma irradiation, (Tilton, E,W. etal., 1965) 

912 Some supplementary data concerning the influence of y rays on worker bees, (Pelerents C 
Btander, J, van den, 1963) 

927-s 

L Long-term effects of acute low-level x-rays on the population dynamics of the yellow fever 
928 ) mosquito, Aedes aegyptl . (Willard. W.K., 1965V 

932 Progress report (on genetioal studie^), 1 October 1963 - 1 June 1964, (Dobzhansky, T,, nd) 

975 Cockchafer against cockchafer? Ah attempt at eradicating larvae of the field cockchafer 

vthgads Fabr. by means of x-rayed males, (Horber, E,, 1963) 

1 Summary of the mediterranean fralt fly investigation program June 1964 through May 1965, 

11/1270 Th?effrrnf"‘^rr"''^ S'" Salvador (El Salvador), 1965) 

n/1270 The effect of radiation on the,cockchafer, Melolontha vuleatis, fLavrov. M t 

Bogomaz, V,A., 1963) , - 


V, Lethal Effects 

869 Banham.E.J., Crook, L.J. SUSCEPTIBILITY OF THE CONFUSED FLOUR BEETLE Ttibolium 

oonftisum Duv., AND THE RUST-RED FI nnuRvmB fr ft, omilh, 

radiation, p 107-118 of "TBp ^ V oastM (Herbst), TO GAMMA 

PH nvf H D^' Disinfestation of Grain", Cornwell P B 

Ed, Oxford, Pergamon Press. ,1966*^, 236p. , ‘ . c.ornweii, i, 

The study was carried out to compare the susceptibilities of the developmental stages of the two 

•f 1.2a-« ,,, J. l™, p,p„, 
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adults of T. confusum require doses of 4400, 5200, 14500, and 12 800 rad, respectively, for 
99, % kill; the cotrespondlng doses for T. castaneum .we 10 900, 10 500, 25 800, and 21500 tad, 
Production of progeny by T. confusum i7reduced by 99,9^0 at 3400, 6400, 4700, ,ind 7100 rad, 
respectively. Doses of 8600, 8100, 6200, and 8600 rad are requited to obtain this reduction in 
I; hnstaneum, Fertility of adults of both species may be recovered to some extent after irradiation 
with substerilizing doses; there is no redevelopment of fertility in iiiseets receiving doses approaching 
the evaluated commercial dose of 16 000 rad. This dose controls both species although a small 
residual population (10»/o) of sterile T. castaneum may survive. 

Since the work repotted in this volume was carried out by the Entomology Group of tlie 
Wantage Research Laboratory, U.K.A.E.A., during the period 1955-61, Individual papers are 
included in the present bibliography although they were actually not published in book form until 1966, 

Cornwell, P.B. SUSCEPTIBILITY OF LABORATORY AND WILD STRAINS OF THE GRAIN WEEVIL 
Sitophilus granarius (L.) TO GAMMA RADIATION, p. 19-26 of "The Entomology of Radiation 
Disinfestation of Grain". Cornwell, P.B,, Ed. Oxford, Petgamon Press. 1966* 236p. 

Whilst reduced variability in the gene constitution of laboratory strains makes them useful for 
preliminary studies on radiation susceptibility, wild strains must also be examined in evaluating 
radiation levels for commercial application, Tests on five laboratory strains and 30 wild strains 
of 8. granarius (L,) from various parts of the world showed marked differences in susceptibility 
to killing by irradiation but only slight differences in response to sterilization, The dose level of 
16500 rep, previously evaluated for the sterilization of large populations of a laboratory strain, 
may therefore be recommended for the commercial disinfestation of naturally occurring populations, 

, (Auth.) 

Since the work reported in this volume was carried out by the Entomology Group of the 
Wantage Research Laboratory, U, K.A. E. A., during the period 1955-61, individual papers are included 
in the present bibliography although they were actually not published in book form until 1966, 

Jacklin, S, W,, Smith, F. F., Boswell, A. L, EGG MORTALITY AFTER GAMMA IRRADIATION 
OF ADULTS OP THE OMNIVOROUS LEAF ROLLER. J. econ, Ent, 58 , 6 (1965) 1168-9, 

Pupae of Platynota stultana (Walsingham) were sexed, and subjected to y-irradlation from a ®Co- 
source within 24 h of eclosion. Dosages of 4,8, and 16 kR were tested on females, and 8, 16, 

24, and 32 kR on males. Individual matings were arranged within the next 24 h. Up to 38 pairings 
were tested. For both male-treated and female-treated pairings the percentage of pairing which 
produced viable eggs decreased as the dosage increased. The observed egg mortalities, adjusted 
by Abbott's formula, showed that treatments of 16 kR for females and 32 kR for males produced 
over 90o/a egg mortality, 

Jefferies, D. J,, Banham. E, J. THE EFFECT OF DOSE RATE ON THE RESPONSE OF Ttibolium 

D'*''., Oryzaephilus sutinamensis (L.) AND Sitophilus granarius (L.) TO “'Co GAMMA 
RADIATION, p, 177-185 of "The Entomology of Radiation Disinfestation of Grain". Cornwell, P, B.. 
Ed.: Oxford, Fergamon Press, 1966* 236p. 

The lethal response of three stored products pests, T, confusum , 0, sutinam ensis and S, granarius, 
to yradlation is modified by variations In dose rate in the range 1500-4760 rad/h; tlie higher the 
dose rate the greater the mortality and the lower the LD50. A similar response to radiation intensity 
is obtained in the level of sterility of 0, sutinamensis; no change in the level of sterility of 
h. within the range Investigated, Comparison of the results with previous observa- 

tions on E. granarius, irradiated at much higher dose rates, suggests a possible parabolic relationship 
between dose rate and LD50 (or SD50), modifications at low radiation intensities being attributable 
to processes of recovery and at high radiation Intensities to depletion of oxygen. An optimum Inten- 
sityYor commetdial disinfestation of grain by irradiation is suggested, The effect of dose rate Is 
particularly marked at low radiation intensities normally used in laboratory Investigations; to avoid 
modification of dose'/response curves, the use of constant dose rates is preferable to constant time 
exposure. (Auth. summary) 

' * Since the work reported in this volume was carried out by the Entomology Group of the 

Wantage Research Laboratory, D. K, A, E. A.. during the period 1955-61, individual papers are included 
in the present bibliography although they were actually not published in book form until 1966. 
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873 Lee, W. R. PARTIAL BODY RADIATION OF QUEEN HONEYBEES. J. Apic, Res, 3, 2 (1904) 113- IS. 

Experiments were performed to develop methods of non-letli.il irradiatiiiii of spetmatheca or ongoiiia 
of a queen honey bee ( Apis mellifera ). Queens with abdominal segments III-V shielded survived 
otherwise letlial doses of radiation; irradiation of segments III-V. or whole-body irradiation, with 
10 000 R killed all queens within 3 weeks. Protection of the regenerative cells of the vontriculus 
appeared necessary to prevent deatli of the queens. Lead shields for this purpose ate described and 
illustrated. (BA 46; 1965, 82909) 

S74 Nehatin, A,, Calderon, M., Yacobi, 0, SUSCEPTIBILITY OF Callosobruclitis maciilatus TO 
HIGH DOSE RATE GAMMA IRRADIATION. A Preliminary Study. lA-1010, Israel. Atomic 
Energy Commission. Soteq Research Establishment, Rehovoth. Jan. 1905, lip, 

C. maculatus in various stages of development was irradiated at high dose rates with a ®“Co y-soiirce, 
High radiosensitivity was found, the most sensitive stage being the eggs, where 50% and 100“/) 
mortality were produced by 1000 and 3000 rad respectively. A mixed population of adults of both 
sexes was completely sterilized by a dose of 10 000 rad. Eggs were laid but they were not viable. 

The high radiosensitivity observed is attributed to the high dose rates used. (Auth.) 

875P) Rinehart, R, R., Valencia, R. M., Valencia, J, I. COMPARATIVE LETHAL RATES FROM X- 

IRRADIATED D. melanogastet MALES AND FEMALES MATED TOGETHER OR TO UNIiyiADIATED 


IRRADIATED p. 
PARTNERS. Dn 


erv, 38 (1963) 71-2. 


876 Sonnenblick, B. P., Rockford, D. MORTALITY AND LIFE SPAN OF D. melanogasEr (A WILD- 
TYPE AND A MUTANT STRAIN WITH A RING-X CHROMOSOME) EXPOSED AS YOUNG ADULTS TO 
X-RAYS OR TO HIGH DOSES OF COBALT-60 GAMMA-RAYS. Drosoph, Inf, Serv. 39 (1964) 113-4. 

877 Szyszko, E., Wozniak, J., Malesa, J. EFFECTS OF IONIZING RADIATION ON PESTS IN CEREALS. 
II. EFFECTS OF COBALT-60 RADIATION ON '^roglyphus fatinae MITES, Roezn, parist. Zakl, 

Hig. 13. 5 (1962) 493-501. (In Polish) 

After finding a stimulating action of small doses (5 xlO^ - T. 5 x 10< R) of x-ray radiation on the 
vitality of T. farinae , further studies on the effects of radiation from Co source on the same mites 
were carried out. The mites were put, together with feed, in vessels of special constructiont after 
3 - 5 d of acclimatization, one group of vessels was irradiated from a “’’Co source. Observations 
of irradiated and non-irtadiated mites were extended to 30- 40 d. Doses of 1,8-2x10^ R were 
lethal to mites, 1,4-1 .6 x 10^ R inhibited reptoduotive ability, and 1.2 x 10'* R destroyed eggs 
of the insects. Natural sources of radiation are much better than x-rays for practical application 
in mite control, (From CA 62 1 1965,13788g) 

878 Ulrich, H., Wtlrglet, f, E. GENETISCHE LIND NICHTGENETISCHE STRAHLENEFFEKTE IN 
Drosophila -EIERN. (Genetic and nan-genetic radiation effects on Drosophila eggs), Zool, Anz,, 

, Suppl. ^ (1964) 602-6, (In German) ~ 

The linear dose-effect curve obtained after 3 min exposures of 10-20-mlt)-old eggs has been found 
to consist of various curves of different gradients and shapes which arise from nuclear division of the 
individual stages contained in eggs laid in a lO-min period, Embryonic mortality due to radiation 
must be broken down into at least early and late embryonic mortality, The straight-line dose- 
effect curve may therefore be broken down into non-linear curves in terms of the Inhomogenelty. 
of the irradiated egg batch laid over a period of 10 min and of the effects observed, The hypothesis 
according to which post-irradiation mortality of Drosophila eggs Is'due mainly to chromosome breaks 
and their effects must therefore be expanded to allow for, other contributing radiation effects 

which are not of a chromosomal nature. , 

879 Upadhya, M.D.. Brewbaker, J.Li, Maclon, E.A. EFFECT OF GAMMA IRRADIATION ON 
MANGO SEED WEEVIL ( SternoChetus manglfetae ) (Fabrlcius)), p, 39-46 of "Dosimetry, Tolerance, 
and Shelf Life Extension Related to Disinfestation of Fruit and Vegetables by Gamma Irradiation", 
Annual Report. June 1, 1964 - May 31, 196S, UH-235PS-1, Hawaii Unlv, . Honolulu, Coll, of 
Tropical Agriculture. Jun. 1966, 78p, 

StudiM were conducted to determine the dose of y-radladon necessary to completely kill seed 
weevils in mango fruits, and the effects of these doses oil the fruit, Pteliminary results bn. two „ 
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mango varieties indicated tiuit tlie eifcctivo killing dose for st.'cd weevils was bctr/tien 30 ami (In krad, 
l-'riiifs of some varieties were daniaged at aiiove iif) ktad. (NSA 20: tiWd, 18208) 


880 Vureecke, A., Pelereiits, C, TII 1 ; INFl.UENC'E OF GAMMA HAYii OK THE LONCiHVITY Hi' 

abstract, see 881, I'rcsciued at the "17tli Intetiiatiiuial SynijKiiiitmi 
on Crop Protection Riikslandhoiiwliogescliool, Gent, lic.lgium, 4 M,iy,19iir)",''' 

''' IVsticide P rog, 4, I (l!)(!tl) 19. Ahstt, 

881 Verceckc, A., Felcrents, C. DE INVI.OED VAN GAMMASTRAI.EM l.iP Dl! LEVEMSUHH VAN 
Triholiuiii coiifustin i Duval. (Tire influence of gatnnia rays uii the longevity of TtlbuHiim taiifiraitii 
Duval), .Medetl^ Laiidli lkiugescli. Opzock Stiis Gent 30, 3(1965)1824-35, (In I'leinisfi, with 
Englisli, I'reiudi, and Cictniaii simmiarios) 

The applied doses raiigetl from 1000 • DO000 rad, 'flic mean life span and ihc survival curve 
are mentioned, Tlirce groups of doses can be distliigiiislied in terinii of mortality rate. A dose 
of 40000 rad is sufficient for direct euntrol by y-itradiation. 


10 The effect of tritiatoil thyinidiiio and gamma irt;idi;ttioii on the rnortaliiy of adult Drosophila 
melaiiogaster . (Kent, E,, 1965) 

17'. 

[The effect of tritlated thymidine and gamma itradiiitioii on the mortality of I Jri,)50pliila 
IgJ melanogastet larvae. (Kent, E,, 1904) 

641 Susceptibility of the saw-tootlied grain beetle, Otyzaephllus siiriiiameii sis (I,.), to gamma 
radiation. (Jefferies, D.J,, 1966) 

647 Lethal and sterilising effects of cob.ilt-60 gamma rays on Argyroploce Iciicotret a, 

(Mybtirgh, A.C., 1963) 

653 Susceptibility of Australian strains of Sit ophiliis and Triltoliiiin species to gamiiiit tadlatltm, 

(Shipp, E,. 1960) 

058 Induced sterility of adult Diatraea sacchanills (Fab,) by gamma Irradiatlini, (Walker, D, W. 
etal,, 1964) 

783 The effects of x-rays on the meal woim, Tenebt io inolit or, embryo. (Po-Cliedley, 0, S,, 190S) 
807 Effeot of gamma rays on immature stages of tiie Mexican fruit fly, (Ilensctiotcr, C, A,, 

Telich, J., 1964) 

811 Susceptibility of the grain and tlce weevils, Sltoplilliis granarius (L.) ami Sitoplilliis 'fMnials 
Mots, to ganinw radiation, (Cornwell, P.l),, 1066) 

838 IrradI.itlori effects on spermatogenesis in the gypsy mctli, Ihir tliettia dispar (I,.), (Rule, it. D, 
et al., 1965) 

843, The effects of gamma radiation on the biology and beliavltit (,if forest insects and the possibility 
of their control, (Stark, R, W., Wood, D.L,, 1964) 

840 Irradiation studies with insects infesting bulk-grain and p.acl(iigcd coninioditha, (Tilton, E, W., 
Brower, J.H,, 1065) 

801 Effects of gamma rays on mortality, longevity .uid fecundity of some species of fruit Hies. 
(Narayaiia, E, S. et al,, 1963) 

883 The effect of culture environment on the susceptibility of Sitoplilliis grana rliii! (L.) w gamma 

radiation. (Bull, J.O., Cornwell, I’.B,, 196(1) — 

884 Analysis of the dependence of the protective actirin of hypoxia on the radiation dose, 
(Bychovskaya, 1,11,, Ocblnskaya, G.K, , 1964) 

885 Oxygen effect in x- .and g,nmma-irtadlatioii of grain weevils. (Ilychkovskfiya, I, B,, 

Ocliinskaya, G.K., 1964) 

887 A comparison of the susceptibility of die grain weevil Sitophiliis graiiarltis (|„) to accelerated 
electrons and "“Co,gamma radiation. {Bull, J.O., Cornwell, P.B,, 1960) 

892 Influence of pathogens on tile life span of IrradLatcd insects, (Jaftl, R.H, , 1965) 

899 Tile Itifliieiice of temperature upon the radiation snsceiitiblllty of Sltnphiliii granarlus (1,.), 

, (Pendleburjr, J, P,, 1960) , ’’~™ 

900 Tile effect of tearing inediimi on the suseeptibllity of TrlhtiUiim canfuMim Diiy. aiid 

Sitophiliis granariiis (1„) to gamma radiation. (Shipp, E.,'iJfjfl) , 







1001 Control of weevil populations ( Sltophilus fitanarius (L.)) with sterilising and substerilising 
doses of gamma radiation, (Cornwell, P.B. et,il., 1966) 

1002 USDA research program and facilities for the use of gamma irradiation in the control of 
stored'product Insects. (Laudani, H. et al,, 1965) 

1009 The possibility of using the ^'’Co radioisotope against grain storage insects, (Blazek, H. ' 
etal., 1964) 

1010 The entomology of radiation disinfestation of grain, (Cornwell, 1966) 

1013 Radiation treatment of grain and grain products, (Henderson, L. P,, 1964) 

1014 Effects of continuous and fractionated doses of gamma radiation on the survival and fertility 
of Sltophilus granarius (I,). (Jefferies, D.J., 1966) 

1015 Post-harvest sterilization of oranges against Queensland fruit fly, (Leggo, D. et al., 1964) 

1018 Dosimetry, tolerance, and shelf life extension related to disinfestation of fruits and 
vegetables by gamma irradiation. (Ross, E., Brewbaker, J.L., 1965) 

1019 Disinfestation of dried fruits. (Shchegoleva, G.I,, 1963) 

1031 The killing of silkworm pupae and the preservation of silkworm cocoons by gamm,i rays, 
(Kipiani, R.Ya., Tsetskhladze, T,V., 1957) 

103Z (Molnar, I, et al., 1962) 

1033 A study of silk cocoons from the eggs of Bombyx mori L, irradiated with Co‘®“, (Molnar, I. 
et al., 1964) 

1035 Differential effect of gamma radiation on fruit flies and fruit fly paw,sites, (Balock, J. W, ,1965) 


8, Modifying Factors 

(Intensity. RBE, LET. Temperature. Synergists. 

Chemicals including Protective Agents. 

Environment at Irradiation. Medium, Pathogens. Etc,) 

882 Baxter, R, C, RADIOBIOLOGIC STUDIES WITH Drosophila , p, 25 of "Research and Development 
in Progress. Biology and Medicine, No. ,3". Abstr. TID-4203, Division of Technical Inform,ition 
Extension, (AEC), Oak Ridge. Tenn, Apr. 1964, 290p, 

883 Bull, J. 0., Cornwell, P. B. THE EFFECT OF CULTURE ENVIRONMENT ON THE SUSCEPTIBILITY 
OF Sitophllus granarius (L.) TO GAMMA RADIATION. p. 57-69 of "The Entomology of Radiation 
Disinfestation of Grain", Cornwell, P.B., Ed, Oxford, Pergamon Press, 1966,’‘"'‘236p. 

An examination is made of the effects of eight culture densities and two post-irradiation treatments 
on the susceptibility of adult grain weevils toy radiation from ™Ca. The lethal effect of y radiation 
is increased by culture densities which cause a substantial rise in metabolic temperature above 26*C 
during larval development, Densely crowded cultures in which temperatures during growth and 
maturation of larvae do not rise appreciably above 26'C fail to modify the adult's lethal response. 
Temperature fluctuations up to 36’C during development do not modify the susceptibility of the 
adult to radiation sterilization. Accordingly, the efficacy of 16 000 rad evaluated for the control 
of grain weevils is unlikely to be reduced by population densities normally encountered In 
commercial storage, (Auth.) 

For an earlier report, AERE-R-3898, see 11/1080, 

Since the work reported in this volume was carried out by the Entomology Group of the 
Wantage Research Laboratory, U. K, A, E. A. . during the period 1955-81, individuai papers are 
included in the present bibliography although they were actually not published in book form until 1966. 

884 Bychkovskaya, I. B.. Ochinskaya, G. K. ANALYSIS OF THE DEPENDENCE OF THE PROTECTIVE 

ACTION OF HYPOXIA ON THE RADIATION DOSE. RadiobioIoRtYa 4* 2 (1964) 203-9, (In Rulslan) 
English Translation! AEC-tr-6405, Radlobjology 4, 2 (19641 29 - 37 . “ • 

Gwin weevils (^a£|5^) were x-lrradto^^ , 

n, concen ration) at 500 R/min with doses of 1 - 150 kR. , Survival data, ptesented in tabular 
otm, indicated that under ordinary 0 conditions, doses of 1 - 3.5 kR ate not lethal at 50 d r etbaHh/ 

20dwitli5-a5kR. decreasing to 14 d at 40 - 70 kR, and to about 10 d ,at 75- 150 kR,^^ Undel ^ 
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hypoxia conditions, 10(F/u lethality ,at 50 d did not occur until the dose reached 13 kR‘, lifetimes 
averaged 20 d with from 9- to ,50-kR doses, about 13 d with 55- to 80-kR, and about 10 d with 
85- to 150-1(R, The effects of hypoxia in decreasing the irradiation dannige arc presented as the 
ratio of doses, with an 8 kR dose under hypo.xia conditions cortespunding to 3.5 kR under ordinary 
conditions, or a ratio of 2,28, Tlie ratio gradually decreased to 1,14 (85/75) at die higher levels. 
(NSA IS: 1964, 31296) 


885 Bychkovskaya, I. B., Ochinskaya, G. K, OXYGEN EFFECT IN x- AND GAMMA-IRRADIATION OP 
GRAIN WEEVILS. Radiobiolo giya 4 (1964) 928-9, (In Russian) 

X- and y-lrtadiation of grain weevils ( Calandra gianaria) in tlie presence of a normal amount of 
O 2 resulted in almost the same mortality, In the absence of O^, mortality was lower for both, 
the decrease being greater for y-lrtadlation, 

886 Bychkovskaya, I, B., Ochinskaya, G. K, ABSENCE OF "OXYGEN AFTER-EFFECTS" IN Calandra 
granaria DURING HIBERNATION INDUCED WITH LOW TEMPERATURE. Radiobiologiya _0 (1965) 
700-2, (In Russian) 

The insects (C, granaria ) were irradiated in special vacuum tubes at x-ray doses of 5, 6, 7, 8, 9, 
and 10 kR at a temperature of 1 ■ 5*C. The insects were held at a lowered temperature after ir¬ 
radiation for periods varying from 30 min - 12 d, The 0; concentration was varied from 20 - 2$ 
during and after irradiation. The survival at 60 d and the average lifetime of the irradiated Insects 
were taken as criteria of radiation , damage, On maintaining conditions of hypoxia during and 
after irradiation, a definite protective effect was observed. On creating conditions of hypoxia 
from the moment that the weevils had been warmed up to room temperature, no protective effect 
could be observed. Thus, no oxygen after-effectcouldbedetectedby maintaining the weevils 
at low temperatures. (NSA 2 0:1966,5386) 

887 Bull, J. 0., Cornwell, P. B, ' A COMPARISON OF THE SUSCEPTIBILITY OF THE GRAIN WEEVIL 
Sltophilus granarius (L.) TO ACCELERATED ELECTRONS AND GAMMA RADIATION. 

p. 157-75 of "Entomology of Radiation Disinfestation of Grain", Cornwell, P. B., Ed, Oxford, 
Petgamon Press, 1966,236p. 

No difference could be detected in the numbers of emerged adults, rate of emergence or stage 
at death in the grain when two types of Infested wheat, containing mostly pupae, were treated with 
y-radiation and accelerated electrons. Electron irradiation was carried out with a 4 MeV linear 
accelerator, giving 4 rad/pulse each lasting 2.5 ps and separated by I860 ps. The difference 
in dose for 99. mortality and sterility with the two radiations was ~5000 rad. Mature adults 
were more susceptible to killing and sterilization by y-lrradiatlon, Possible explanations of the 
observed results are discussed. There is little likelihood of grain weevils providing a useful 
biological dosimeter in engineering studies for radiation disinfestation of grain. Adults provide 
more accurate estimates than pupae, 

888 Etdroan, H.E. MODIFICATIONS OF PRODUCTIVITY IN FLOUR BEETLES, Ttibollum castaiieum 

Herbst, DUE TO x-RAY DOSE, HYPOTHERMIA AND THE SEX EXPOSED, Radial. Res. 25 ' ' 

(1865) 341-51, -- 

Day-Old virgin flout beetles, T, casianeum , were x-itradiated with 0, 500, 1000, 2000, or 4000 R, 
Ten replicates each of conttol, male-exposed, female-exposed, and both-exposed mating com¬ 
binations were established at 25'C, 29’C, and 32"C in 65 to Wk relative humidity., Daily for 
2 weeks each pair was given 5 g of acclimated food, The day of reproductive onset, the number 
of fertile pairs, and the number of Fj adults were used as measures of productivity. Data are 
summarized and the modifications of the three parameters Investigated for productivity ate dis- 
; cussed from the standpoints of temperature effects and dose effects on the degree of development 
and differentiation of male and female germ cells, The dose-response curves were the multihit 
type, Implicating chromosomal aberrations as the cause of altered produetlvlty, (Auth,) 

889 () Giavelll, S,, Patazzi, E. EFFECT OF LOW TEMPERATURE ON RADIOSENSITIVITY OF Dtosonhlla 
PUPAE, Int, J, Radlat, Biol, 7. 5 fl963i 46 S-V 1 . -“—' 

I To study the differential radiosensitivity of male germ cells and whether this Is due to different 
.metabolic conditions of the flies, 24- and 48-h-old pupae of D, melanogaster were Irradiated with 
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220 kV X-rays with a dose of GOO R at 0° and 25°C, Soon after emergence each male was mated 
to three M-5 virgin females, then transferred into a new vial with three virgin females every day 
for 10 d, to permit study of the radiation damage induced in germ cells irradiated at different 
periods of gametogenesis. The number of progeny of these matings and the recessive sex-linked 
lethal mutations were scored. A lower number of progeny was found in the broodS' of the experiments 
at 0 than at 25“C, No difference was observed in the mutation frequency induced by the treatments 
of 24- and 48-h-old pupae. With low temperature no difference appeared in the sensitivity pattern 
of pupae of different age. No evidence was found that different physiological conditions of pupae 
at different age may determine a different radiosensitivity. The effect of low-tempetature treat¬ 
ment is discussed. (Auth.) 

890(“) Jafri, R. H. SYNERGISTIC ACTION OF RADIATION AND OF Bacillus thutingiensis TOXIN ON 
PROTOZOAN DISEASES OF INSECTS. Int. Congr. Prbtozool. (1963) 510-15. (1st International 
Congress on Protozoology), 

891 Jafri, R,H. INFLUENCE OF PATHOGENS ON THE LIFE SPAN OF IRRADIATED INSECTS. Revue 
Path, vdg. Ent, agrlc. Ft. 1(1964) 37-41, 

Experiments are reported on the effects of irradiation with x-rays, alone or in conjunction with 
Infection with pathogenic Protozoa or bacteria, on the adults of Tribolium eastaneu m (Hbst,) and 
T, confusum Duv. and on the larvae of Galleria mellonella (L.) ■ In the first series of tests, 

Galleria larvae were exposed to radiation doses of 1000 or 90 000 R, After the lower dose, slow 
dehydration took place; after the higher one, the larvae writhed as if burnt and, in spite of 
apparent recovery later, died within a few days, mid-gut microflora being found loose in the 
body cavity after death. In the second series, males and females of T. eastaneum, some infected 
with Fartnocystis ttibolli, were exposed to doses of 1000-90000 R, The subsequent life spans 
of the treated beetles were 10-40 and 1*45 d for infected males and females, respectively, and 
15-115 and 1-115 d for uninfected ones and varied approximately according to the dose received 
except that, In the case of noii-infected adults, doses of 30 000 and 50 000 R gave almost identical 
results. In the third series, healthy adults of T, confusum were Irradiated in the same way and 
were then transferred immediately or after 24 or 144 h to flout contaminated with spores of Bacillus 
thuringiensis . Susceptibility to the bacterium was increased by irradiation at all doses, especially 
in beetles given non-lethal doses up to 10000 R and fed 144 h later., The combination of F. ttibolli 
and x-rays resulted in a mote rapid mortality than did Irradiation alone, since both caused con¬ 
sumption of the fat-body reserves, x-rays and B. thutingiensis both tended to break down the 
wall of the mid-gut, releasing the normal mid-gut bacteria into the body cavity. The usefulness 
of combined treatments for the control of stoted-product pests not easily accessible to predators 
is discussed. (RAE-A 53: 1965, 8) 


Jafri, R. H. INFLUENCE OF PATHOGENS ON THE LIFE SPAN OF IRRADIATED INSECTS, 

J, Invertebrate Path . 7 (1965) 66-70. 

Survival of flour beetles after exposure to x-radiation and infection with some of their natural 
pathogenic bacteria was investigated. The beetles infected by Adelina ttibolli were mote 
susceptible to Gacillus thutingiensis infection than were uninfected beetles. T. eastaneum adults 
infected with Farinocystis tribolil were more radiosensitive to 1000, 10 000, 3"0000, SO 000, and 
90 000 R doses of x-rays than non-infected ones, ThC: beetles receiving B. thutingiensis and having 
F. ttibolli infection were much mote damaged by sublethal and lethal doses of ionizing radiation, 
T- confusum beetles received B. thurlngiensls following exposure to sublethal and lethal 
doses of x-iays their life span was shortened to a week or at the most to two weeks. Neither sex 
showed any significant increased or decreased susceptibility when they received B. thutingiensis 
immediately and after an interval of 24 and 144 h following exposure to sublethai and lethal 
doses of x-rays. Ionizing radiation appears to actln the same, way as'B. thurlngiensls, dlstntegra-. 
ting the gut tissues and enabling the transgression of midgut bacteria iiito the body cavity of the 
host. (NBA 19:1965, 45908)' 


893 Jafri, R. H. PROSPECTS OF INTEGRATED RADIATION AND MICROBIAL CONTROL OF HARMFUL 
INSECTS, p. 747-48 of "Proceedings of the 12th International Congress of Entomology, London, 
8-18 Jul. 1964". Freeman, P., Ed. London, Royal Entomological Society of bondon. 1985,, 


In nature some insects appear to be so ahiindant that the use of sterile male tediiiiiiue may not be 
feasible without first processing the geographically isolated and rion-isolated infested .area with 
other control measures to bring wild population within reach, Such a situation can be tacklcfl Iruin 
two angles. Firstly, the population may be controlled by means of well tried viruses, bacteria 
and suitable protozoan such as Microsporidiati and Coccidian parasites. Secondly, the release of 
sterile male insects carrying parasites or pathogens, in order to contaniinatc tiie onviruimient and 
destroy the progeny, has the potential future, A new approach in the form of susceptibility of 
irradiated insects to pathogens is opening a new field of investigation. The life span of Tribolium 
T. coiita beetles was shortened considerably wiien the test insects received 
immediately and after an interval of 24 and 144 h following exposure to 
1 R, 10 OOO li, 30 000 R, ,70 000 R .and 90 000 li doses of x-rays, respectively. The life span 
oulie irradiated beetles was somewhat shortened by the presence of Farinocystis tribolil, Nosema 
* Ptotozoan parasites In the fat-body of the test insec'ts? (From'S.) 


see Ref. 892 


Krebs, A. T., Benson, 8. W. ELECTRON SPIN RESONANCES IN Formicidae. Nature, I.oiid. 207 
(1985) 1412-13, --- 

Investigations on the effects of ionizing r.adiatioti on survival and behuvioiir of ants were extended 
into the field of microwave spectroscopy. The electron spin resonance spectra were recorded for 
6 species of ants L asius iirnbratus (Nyl.), Tetramorium eaesp itiim (L.), Ponnica exsectoides Fotnl, 
^ ainponotus c astaneus (Latt.), and Pogono myrmex occidentalls (Cress). One 
.species was examined for changes in the signal after exposure to y-radi>atinn antfnnothcr for 
changes after annealing, irradiation caused an increase in iieight of tlic signal, followed by a alow 
decay with time after Irradiation. Annealing, however, completely depressed the O-peak signal 
and enhanced the free radical region signal. 

Levengood, W,c, FACTORS INFLUENCING BIOMAGNETIC ENVIRONMENTS DURING THE 
SOLAR CYCLE, Nature , Lond. ^ (1965) 465-70, 

The results are presented of a study of the variation of the reproductive response of Dtosoglto 
ro^fnogaster, when grown in magnetic fields, with solar activity. The flics were'gwr^ 
culture bottles placed on the opposite poles of permanent magnets, The effects of cosmic 
radiation, solar flare activity, barometric pressure, and the outer Van Allen Radiation Bolt on 
progeny yields were studied. Possible mechanisms for the observed trends are considered 
(NS 19:1965,15136) 


Masera, E, TRATTAMENTO CON IRAGGIX DELLE tIOVA DI Bornbyx morl L, FARASITATE 
fapirbycis Naeg. (The treatment with x-rays of eggs of Bornbyx mori 1. parasitized 
by Nosema bombycls Naeg). Agricoltura Venezie W, 2 (19G5) 55-66. (In It.aliaii) 


897 May, R.M., Marla, M., Guimard, J. ACTION DIFPERENTIELLEDES RAYONS X ET ULTRA- ■ 
VIOLETS SUR LE TARDIGRADE Macroblptus ateolatus A L'ETAT ACTIF ET DESSECHE. Bull, biol. 
ft. Belg, 98 , 2 (1964) 349-67, , -^—" 

Les auteurs ont Isold de nombteuxlndivldusde Tatdlgrades de I'espbce M acroblotus areolatus 

, vivant dans les Mousses et 11s pnt mis des lots en £tat de dessiccation artiflcielle, d^ffcTlots 

diant maintenus vivants, Les Macroblotes'dessdchds, en gtat de vie latente, sont rdsistants aux 
rayons X avec 300000 R,pulsque le poutbentage de tevlviscents est le mSme que celui des 
tdmolns non Itradlds, La dose Idtale Wk est de 570 000 R un jour aptbs I'itradiation, et ime dose 
de 1200 000 R Inliibe domplbtemeht la revivlscence de tons les Macroblotes exposes, Les animaux 
qui ne peuvent passer 1 1'dtat de vie active entrent dans I'tot asphyxique, Lors des experiences 
d’dlevage, le tenips de sutyle des animaux dessdchds Irtadids h des doses de 300 00011, 400 000 R, 
600,000 R et 700000 it puls tevlviscents, est fortment taccourci par rappott h celui des animaux 
tditiolns; les animaux itradlds I des doses de 800 000 R, 900 000 R et 1 OOO 000 R h I'dtat dessdchd 
suecomhent au 5u jour,, Les Macroblotes en dtat de vie active sont tout d'abord anssi tdsistnnts h 
.des doses de 200000 R que des tdmolns non. Irradid^ La dose Idtale 50% est de 540 000 R (2 h aprts 
1 irradiation), Une dose de 1200000 It tue tons les Macroblotes dans ce tneme temps, l,es aninnuix 
morts ptiSsentent Taspect asphyxlqne lei aussi. Lors des experiences d’dlevage, le temps de siirvie 






des Macrobiotes actifs irradids b des doses de 200000 R est raccoiirci par rapport b la survle des 
tdmoinsi les aniniaux irradids b 000000 R ne survivent pas aii-dclb dii 4^^ jour, ceux irradids;) 

800 000 R succombent le 8*^ jour, et caux irradids b 600 000 R succombent le 26*^ jour. Les animaiix 
mis en dtat de vie latente, aprbs un irradiation, ne peuvent revivre b partir d'liiie dose de 300000 IL 

898(*) Murakami, A., Kondo, S, RELATIVE BIOLOGICAL EFFECTIVENESS OF 14.1 MeV FAST NEUTRONS 
IN KILLING DORMANT SILKWORM EGGS. Rep, natn. Inst. Genet, , Misima M (19G3) 106-7. 

Although the lethal effects of low ion density radiations, such as x- or y-rays, upon silkworm eggs 
have been studied by many investigators, little is known about the effects of high ion density radiations, 
A study of RBE in mutation induction by high energy neutrons in dormant silkworm eggs was made. 

In these experiments the biological effectiveness of 14.1-MeV neutrons was compared with that of 
yradiatlon as concerns their killing effects on silkworm eggs in dormancy. The exposure to 
14.1-MeV neutrons was conducted with the Cockcroft-Walton accelerator. Dormant silkworm eggs 
were exposed to neutron beams at a distance of 6.3 cm from the tritium target for a variable length 
of time, from 60 - ISO min. The neutron dose-rate was 5 tad/min and the total doses given were 
500, 1000, and 1500 tad, In parallel to this, y-tay treatment was carried out on the same 
material, The y-ray doses were 500, 1000, 3000, and 5000 R at a dose rate of 100 R/mln. The 
percentages of hatcliabillty were plotted against doses given on semilogarithmic scale both for fast 
neutrons and y-rays. The hatohability curve after exposure to 14.1-MeV neutrons declined more 
rapidly than that for “Cs y-rays. The calculated doses that allow 50?. hatchability LD50 were 
600 rad and 2000 rad for 14,1-MeV neutrons and *^^Cs y-rays, respectively, Thus 14,1-MeV 
neutrons are more effective than ®Cs y-radiatioii with regard to their killing action. The RBE 
thus calculated was 3.3, (NSA20!l9G6,72) 



899 Pendlebury, J. B. THE INFLUENCE OF TEMPERATURE UPON THE RADIATION SUSCEPTIBILITY 
OF Sitophilus granarius d.).’’’ p. 27-40 of "Entomology of Radiation Disinfestation of Grain". 
Cornwell, P. B., Ed. Oxford, Pergaraon Press. 19C6, 236p. 

Previous studies on the susceptibility of adult grain weevils to y-radiation have been carried out at an 
optimal temperature for the species. The experiment described examines the lethal and stetilixing 
response of adult S, granarius to high and low temperatures, (30' and 15'C) before, during and 
after irradiation. These are near the limiting temperatures for oviposition and close to the extremes 
likely to be encountered in commercial practice. Rate of death was considerably increased by 
high temperature after irradiation. High temperature before irradiation resulted in a slight increase 
in lethality at doses between 3000 and 10 OOO rad when compared with similar batches held at the 
lower temperature. During irradiation, the influence of temperature was reversed and insects 
irradiated at 15'C subsequently showed a greater mortality than those irradiated at 30°C. Susceptibility 
to radiation sterilization was unchanged, The minimum dose of 10 000 rad evaluated for control 
of grain weevils would thus be effective at all temperatures likely to be encountered in coramerclul 
practice, (Auth.) 

* For ati earlier report, AERE-R-3641, see 11/1103. 

Since the work repotted in this volume was carried but by the Entomology Group of the 
Wantage Research Laboratory, U.K.A.E.A., during the period lOSS-Bl, individual papers are 
included in the present bibliography although they were actually not published in book form until l9(iC, 

900 Shipp, E, THE EFFECT OF REARING MEDIUM ON THE SUSCEPTIBILITY OF Trlbolium confusum 
Duv, AND Sitophilus g ranarius (I.) TO GAMMA. RADIATION. ,p. 97-105 of "The Entomology of 
Radiation Disinfestation of Grain", Cornwell, P. B, , Ed. Oxford, Pergamon Press, 1966,*'' 236p, 

Rate of development of T. confusum Duv, and the yield of adults on different milling fractions is 
influenced by the chemical composition of the cereal medium, Rapidly developing flout beetles 
ate more susceptible to killing by y-tadiation when measured at 21 dy the period before latent 
radiation damage culminated in death is also shortened. Susceptibility at 28 d is not modified 

by tearing medium. Rate of development of S. granarius (1.) on different whole cereals and the, 
yield of adults appear not to be directly eorrefated with chemical composition; they are more 
probably influenced by physical factors such as grain size. Weevils reared bn different grains show 



differences in susceptibility to y-radiaiiou at tlie LD50 which cannot be correlated with any of the 
experimental indices considered. (Aiith.) 

Since the work reported in this volume was carried out by the Entomology Group of the 
Wantage Research Laboratory, LI. K. a. E. A,, during the period 1955-61, individual papers are in¬ 
cluded in the present bibliograptiy although they were actually not published in book form uiitii HWli. 

901 Slater, J. V., Yu, M. E,, Tobias, C. A. OXYGEN DEPENDENCE FOR RADIATION SENSITIVITY 
DURING DEVELOPMENT IN INSECTS. Radlat, Re s, 22, l(I9fl4)23fi. Abstr. 189. 

As with most biological materials, the absence of oxygen during irradiation has been found to result 
in a considerable protective effect in developing Trlbolium where the percentage of wing ab¬ 
normalities is reduced. Nearly 3 times .as much x-irradiation is required to produce the same 
effect in the absence of oxygen as when this gas is present. These studies were all done at 30'C. 
Studies on the effect of oxygen concentration have shown that 5''/a 02 mixed with 95% Na results 
in half-maximal damage at 1500 R, when pupae are placed in 1,3 atm of pure Oj for only 
a few seconds, the adults upon eclosion exhibit the same kinds of wing abnormalities which appear 
after x-Irradiation in this organism except that missing antennae and limbs and burnt-off appearing 
limb stumps also result. Althnugli radiation damage can be ob.served in Triboliuin after exposure 
of the pupae to 1000 and 1200 R in air, post-irradiation exposure to N 2 at these dose levels appears 
to have no effect, At 1500 R, however, radiation damage is increased by nearly 20"/) when Mj 
is passed through the exposure chamber containing pupae in the sensitive phase immediately after 
itmdiiition, (Abstr.) 

902 Slater, J.V,, Lyman, J,, Tobias, C.A., Amer, N.M,, Beck, J,S,, Beck, M,, .Skater, A.J, 

HEAVY ION LOCALIZATION OF SENSITIVE EMBRYONIC SITES IN Ttibolium, Radlat, Res, 21 
(1964) 541-9, - "■■■— 

The Berkeley heavy ion linear accelerator was used in probing for the embryonic sensitive sites 
responsible for wing morphogenesis ,ind differentiation in Tribolium confusum Duv. The a-beani 
was used because of the necessary range desired in most instances, In some experiments, neon ions 
were used, however, to evaluate the dose effect at significant depths which were quite shallow 
(~ 200 pm). Neon was especially useful for determining the comparative intensities of these, sites 
because of the sharp Bragg peak exhibiting little or no straggling. The existence of two shallow 
and equivalent sensitive sites for wing differentiation and development were indimrted, The 
developmental interval during which radiation must be applied to give the bulk of malformation 
incidence Is restricted to a very short time interval, A hypothesis has been advanced that the 
' primary intracellular effect of radiation in the embryo is the induction of somatic chromosome 
aberrations resulting in cell lethal action prlot to or during mitosis. 

903 Tilton, E. W., Burkholder, W. E,, Cogburn, li. R, NOTE,S ON THE EFFECT OP 1>RF.CONDIT10N1NG 
CONFUSED FLOOR BEETLES WITH TEMPERATURE VARIATIONS OR CARBON DIOXIDE PRIOR TO 
GAMMA IRRADIATION. J, econ, Ent. M, 1 (1905) 179-80, 

The effects of temperature and CO 2 on the susceptibility of Tribolium confusum Duv. to V’radiation 
were investigated in the laboratory. Pupae were isolated individuallfin gel.itin capsules with 
sufficient food to sustain the adult for a week. When the adults were 7 to 9 d old, some were 
kept at 5D-55 or 104*F for 24 h or anaesthetized with CO 2 for 30 min .and treated 1 li later with 
a dose of 17500 rad of y-radlation ftoma ^‘'Co-soutce) others were irradiated without special 
conditioning. They were then kept at SO'F and 50"/.) relative humidity for 42 d, None of the 
preconditioning treatments had any significant effect on the mortality of the beetles, all of which 
were dead or moribund in 14 d and dead in 28 d, (RAE-A ,53; 1965,247) 

904 Tilton, E,W., Burkholder, W.E., Cogburn, R,R, THE EFFECTS OF CONFINING CONFUSED 
aoUR BEETLES IN GELATIN CAPSULES BEFORE. DURING, AND AFTER GAMMA IRRADiATTON, 

J. econ, Ent. 58, 1 fl9CS) 175-6. 

In preliminary experiments with y-irradiated and untreated larvae, pupae and adults of Trlbolium 
oonjbsM Duv, that were reared individually in gelatin capsules on a medium consisting of eqita! 
parts of wheat flour, and rice bran with 0,!)% yea,st at 80“P and fiflli. relative liiimidity, there were 
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no significant differences in mortality or rate of development between those kept in sealed and 
those kept in open capsules. (lUE'A 53:1965,246) 


See also; 


16 The effect of tritiated thymidine and gamma irradiation on the mortality of adult Dtoso| 
melanogaster, (Kent, E,, 1965) 

171 

[The effect of tritiated thymidine and gamma irradiation on the mortality of Drosophila 
ibJ melanogaster larvae, (Kent, E., 1964) 


797 Survival of isolated embryonic heart fragments following treatment with some radiation 
protecting chemicals. (Larsen, W. , 1964) 

798 The effects of x irradiation on the embryos of invertebrate embryos. (Larsen, W,, 1985) 

799 Influence of radiation on ovarian maturation and histolysis of pupal fat body in Diptera. 
(Monro, 1., Bailey, P.T., 1965) 

802 Analysis, by means of x- and u.v.-irradiation, ofthe course of differentiation In the insect 
egg (Gryllus). (Seidel, F., 1964) 

806 Dose fractionation and recovery from x rays in Rlrodnius , (Baldwin, W, F,, Shaver, E. L., 
1964) 

814 Differential responses of, germ cells In flout beetles, Tribolium castaneum Herbst, dire to 
x*ray dose, hypothermia, sex exposed and age. (Erdmann, H.E., 1964) 

815 x-tay and gamma ray irradiation of Mormoniella vitripennls , (Farrow, M. G., Ulrich, V,, 
1964) 

860 Effect of beta irradiation on insects, (Menhinick, E.F,, Dodson, G.J., 1965) 

863 Radiation induced shortening of life of Satcophaga peregtina and its modification by dose 
fractionation, (Sakka, M,, 1965) 

864 x-ray induced shortening of life span of adult Saicophaga peregtina and its modification by 
dose fractionation. (Sakka, M., 1965) 

872 The effect of dose rate on the response of Tribolium confusum Duv., Qtyzaephilus 
surinamensis (L.) and Sitophilus granatlus (L.) to ^^Co gamma radiation. (Jefferies, D. J., 
Banham, E.J,, 1966) 

873 Partial body radiation of queen honeybees. (Lee, W,R., 1964) 

918 The establishment of Tribolium confusum Duv. populations after stress by parasitism and 
x-irradiation. (Dowell, F.H., 1964) 

1014 Effects of continuous and fractionated doses of gamma radiation on the survival and fertility 
of Sitophilus gtanatius (L.). (Jefferies, D.J., 1966) . 


C. RADIATION EFFECTS ON INSECT POPULATIONS 


I. Behaviour . 

I ... 

905 Baumhover, A.H. SEXUAL AGRESSiVENESS OF MALE SCREW-WORM FLIES MEASURED BY EFFECT 
ON FEMALE MORTALITY. J. econ. Ent. 58, 3 (19651 544-8. 

Harassing by males of Cajlittoga (Cochlioroyia) hominivorax (Coqiietel) accelerated the death of 
the females, The sexual activity of the males was measured by a sexual aggressiveness (SAG) test, 
based on the mortality of females exposed to a high ratio of males, a 1; 3 ratio being arbitrarily 
selected as the standard, The fallacy of using data on male survival as an index of sexual vigour 
was demonstrated.ln SAG tests in which, although some sexually inactive males lived as long as 
active ones, their vigour was less, The SAG test showed that the sexual activity of males resulting 
from pupae that had been exposed when 5-d-old to doses of y-radiation from of 3000 - 12000 R 
decreased as the dose increased, the percentage mortality at 13 d of the females exposed to these 
males decreasing from about 80 to about 33; the length of life of tlie' males was only slightly reduceh, 
even at the highest radiation,, dose, The activity' of males irradiated as pupae 6- to, 7-d-old was 
affected only slightly at,the highest dose), Males of astrain from Florida (Fla) and of a mutant, 
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strain with yellow eyes (y) reduced the survival of y females, but tliat of Fla females was not re¬ 
duced by exposure to y males. Males from both .strains fertilized about twice as many y as Fla 
females when females of botli strains were present in excess (40; 1), These studies indicated some 
ol the factors tliat may influence SAG tests, and tlieir hearing on the choice of a strain for use in 
attempts at field control by the release of irradiated males is discussed. 

906 Brower, J, H, BEHAVIORAL CHANGES IN AN ANT COLONY EXPOSED TO CHRONIC GAMMA 
IRRADIATION. Hull, eiit, Soc, Am, 11, 3(1965) 158, Abstr. 82. Presented at the "Annual 
Meeting of the Entotnulogical Society of America, New Orleans, 29 Nov.-2 Dec,1965". 

Changes in beli,iviour of a colony of Formica Integra were investigated in an area expetlmenially 
exposed to chronic j -radiation, Tlie liabits of the colony changed so that ants were no longer 
exposed to high radiation levels. Possible explanations are presented, (Abstr.) 

007 Dame, D.A., Woodard, D.B., Ford, H.R., Weidhaas, D.E. FIELD BEHAVIOR OF SEXUALLY 
STERILE Anopheles guadrlmaculatus MALES, Mosquito News 24 (1964) 6-14, 

Males of Anopheles qtiadi'imacijlatus were sexually sterilized by three methods. In the first method, 
they were contact-sterilized by exposure to thio-TEPA, In the second method, males were sterilized 
by feeding for the first 3 - 4 d after emergence on 1% apholate in 20»/« honey solution, In the third 
method, males were radiosterilized, Pupae from 0 - 24 li old were exposed to 12 000 R of y-tadiation 
from a ®Go source (660 R/min). After each treatment the insects were held under standard lab con¬ 
ditions prior to release as 1- to 4-d-old males, Through the concurrent release of sterile males 
and virgin females it was shown that sterilized males of the colonized strain A. qiiadrimaculatus 
were sexually vigorous and compatible with females in nature, Thus tlie steril~coiony males 
were able to induce a high degree of sterility in colony females in the field, tlemonstrating that 
mating activity of these males was not seriously affected by either radiosterilization ot chemo- 
sterilization. Although the sexual vigour of the colony male may be reduced by radiation, the 
results showed that when sufficient numbers of either radiosterilized or chemosterilized colony 
males were present in a population of their own kind, they could effectively reduce the fertility 
of the female. Although lab-teared wild males increased the natural sterility by 480, tlie inability 
of the colony males to induce sterility in the wild females of the natural population indicated that 
severebehavioutaldeficiencies existed in ihese males. These deficiencies were brought on ostensibly 
by the colonization process, It is speculated that other species which prove particularly difficult 
to colonize because of flight or mating behaviour may not be suitable for the sterile-male release 
approach to control, (NSA 19:1965,24315) 

908 Hungate, F. P. RADIATION AVOIDANCE RESPONSES IN ANIMALS, p. 9 of "Research and De¬ 
velopment In Progress. Biology and Medicine. No,3". Abstr, nD-4203, Division of Technical 

, Information Extension, (AEG), Oak Ridge, Tenn, Apr. 1964, 290p. 

909 Kapil, R, LES EFFETS DES DOSES NON-LETALES DE RAYONS X SUR LE COMPORTEMENT 
EXPLORATEUR ET ALIMENTAIRE DE LA LARVE DE Drosophila melanogaster Meij;, NP- 155 , 59 . 

Lyon Univ. (France). Facultd des Sciences. 1984, 48p,Th!ise. 

Les denudes sur le mouvement de la tSte avec le mouvement vertical synchronisd des mandibules 

des larves de D, melanogaster expliquent que cette fonction Tide S la prise de nourriture pent 
dtre mesutde. La fonction dvolue de fa 9 on comparable pendant la pdriode latvaire pour les deux 
■ *^^2: melanogaster . La fonction ddpend de Hflge et varle rapidement 

jusqu'k ce que les larves soient Sgdes de.l2 h,, Aprbs 24 li, elle devient lindaire et les changements 
, sont faibles Jusqii'h ce que la Urve se prdpate h entrer en pupaisori. les expdriences stir les effets 
des rayons x (p, 23-33) montrent que la rdponse des deux races est diffdrent, L'inhibition maximum 
de la fonction est observde h SOO et 1500 R pour les larves de sauvage et vestigial respeutivement. 

Pour les deux races, I'effet d'Inhibitloti aux doses faibles est remplacd par im effei d'excitation 

aux doses plus fortes. ,k rdponse de la fonction teste presque la mSme chez sauvage , que I'on 
Kradie les larves Sgdes de 2 h ou les embryons de 10 h, Les auteurs n'oni pas trouvd'd'effets 
retardds concernant le comportement dtudid, avec les doses employdes dans les ptdsentes experiences. 
(Du resumd) 

9,10 Kvejland, I. SOME OBSERVATIONS ON THE MATING ACTIVITY AND FERTIUTY OF Dtosoplilla 
melanogaster MALES, Hereditas SS, 3 (1965) 281-306. L “ , 





Data are presented on mating and fertility patterns of 0* to 2-h-old males and of S-d-old non- 
irradiated and irradiated males (given 2000 R x-rays at 145 R/min), The males showed a higher 
mating activity in the 1st h of a 12-h period than in any interval. The youngest males showed 
an increase in mating frequency from the 1st day of mating up to a male age of 7d, with subsequent 
decrease. The older males (first mating period in light) showed a sharp drop in mating frequency 
from the lst-2nd day of mating, an increase to the 7th day, and thereafter a gradual decrease. The irradiated 
males showed a mating frequency of the first 3 d of mating similar to that found for the non-irradiated 
older males; on the following 7 d, however, the irradiated males showed a noticeably lower mating 
frequency than did the control males. Male productivity (in the young group) increased from the Ist ■ 
3rd day of mating, but for the older males (in the older group) productivity decreased significantly from 
the 1st - 2nd day of mating. Forbothgtoups of males productivity decreased gradually after the 3rd day of 
mating. Individual males in all groups showed great variations in mating capacity, fertility, fecundity, 
and productivity. 

Mason, H.C., Papageorgiou, M,C., Jacklln, S.W. MATING PREFERENCE AND REPRODUCTION 
OP IRRADIATED Drosophila melanogaster. Bull, ent, Soc. Am, 11, 3 (1965) 159. Abstt. 83. 

Presented at the "Annual Meeting of the Entomological Society of America, New Orleans, 29 Nov, - 
2 Dec.1965". 

D, melanogaster males showed no mating preference between irradiated and normal females. 
Reproduction in populations was lowered more by introduction of irradiated males than irradiated 
females. When both irradiated males and females were introduced the suppression of reproduction 
was the same as when only irradiated males were used. (Abstr.) 

Pelerents, C., Brande, J. van den SOME SUPPLEMENTARY DATA CONCERNING THE INFLUENCE 
OF y RAYS ON WORKER BEES, Bull, Inst, agton, Stns Rech. Gembloux W (1963) 576-83. (In 
French) 

The reactions of bees immediately after irradiation with doses of 40 000, 50 000, and 60 000 tad is 
10 form swarms that separate only after 6 or 7 h. Higher doses produce an atony. The effects 
of y-rays on the life span and on the consumption of candy were determined. Doses higher than 
10 000 rad affect the construction of the combs. Doses below 15 000 rad do not affect the production 
of combs. , (NSA 19:1965,17528) 


639 Gamma radiation and the reproductive behavior of male Rhodnius prolixus, (Gomez-Numex. J, C. 
etal.,1964) 

829 The gamma irradiation of Glossina puparial stages and control. (Potts, W.H., 1965) 

839 The effect of x rays on adult Hyalomina asiaticum ■ Communication I. (Sidorov, V.E,, 
Grokhovskaya, I.M., 1964) 

843 The effects of gamma radiation on the biology and behavior of forest Insects and the 
possibility of their control. (Stark, R.W., Wood, D.L,, 1964) 

958 Ecological changes in the insect community of a pitcli pine-oak forest subjected to chronic 
gamma irradiation. (Brower, J.H,, 1965) 

975 Cockchafer against cockchafer) An attempt at eradicating larvae of the field cockchafer 
Melolontha vulgaris Fabt. by.means of x-rayed males. (Horbcr, £.,1963) 


2, Population Dynamics 

913 , Bell, A. E, the EFFECTS OF X-RADIATION .ON PLATEAUED POPULATIONS OF Tribolium 

IN REGARDS TO REPRODUCTIVE FITNESS AND RESPONSE TO SEUsCTiONTTlES-BQ of 
"Research and Development in Progress. Biology and Medicine, No, 3"., Abstr. TID-4203, Division 
of Technical Information Extension, (AEC). Oak Ridge, Term, Apr,1964, 290p. 

914 A. E, THE EFFECTS OF X-RADIATION OF PLATEAUED ,POPULATIONS OF Tribolium 
> ^I^H^D WTIEGARDS TO REPRODUCTIVE FITNESS AND liESPONSE 
Report. COO-965-21, Purdue Univ., Lafayette, Ind. 29 May 1964, 8p, 


Results are summarized from a series of studies on the effects of various levels of x-radiatioii on 
the response to selection in plateaued population of the flout beetle, T. castaiiein n. Thi; rcspoiisL' 
of tlie iilnteaued population was compared with that of uusclcctcd lia.se pojtiilatioiis cxpoitcd m ilic 
same levels of radiation and selection intensity as to reproductive fitness and inlieritaitce of iitiaiitative 
genes or eliroiniisorne aberrations, A list is included of publicatiiins t'esitiiiiig froiti tiiis stitdy. 

(NSA 18il!l04, 27061) 

915 Bileva, D.S. A .STUDY OF GENETIC PROCB.SSHS IN IRDADIATEI) POPLILA riONS, 1. MUMEIIICAI, 
DYNAMICS OF IliliADIATED POPULATIONS. Dobl. Akad, Natib SflSR ltJ4 (iiifi.'i) 19J-4, (Itt 
Russian) 

The genetic processes occiitriitg itt popttlatiotis exposed to various x-r.'tdiatioii doses were analysed 
in order to derive a tittmerical criterion for estiinittittg tlie radiation effects and to derive dose 
relationships. Fifty males and fetniilcs of an itthted line of Drosopliila tnelattog astcr were expisecl 
to 500, 1500, 3000, and 5000 R of x-radiation, keeping the lempcratiire cottstaitt at 24 - 2fi“C 
and using identical feeding conditions for ail groups. It was assiinicd tiiai tiftcr a cenitin ittiiitlier of 
generations, a numerical eiitttlibriiim will be reached. The resttlis siiowed tli.'it dttrirtg the period 
from 1-17 d, the irradiated populations lag behind the control groitp; however, witltin 22-45 d, 
some of the irradiated popitlattoits overtook the control grotip atid from .95-144 d a tiiiiittrioal .steady 
state was rcached. This was followed by a second period of difference,s and a second equilihrinin 
during the period from the liGOth ■ 418th day. The initial decrease of tlie piipiilaiii.in seems to be due 
to radiation-iadiiced mutations that reduce the fertility and the viability of the flies; they are 
rapidly eliminated under intensive breeding conditions, (N.SA 20:1960,1H.T24) 

916 Brower, J.H. CHANGES IN THE INSECT POPULATION,S OF THE LOW ,SHRUB .SYNtJSIA IN A 
NATURAL FOREST COMMUNITY EXPOSED TO CHRONIC GAMMA RADIATION STRESS. 

M.S. Thesis. Massachusetts Unlv,, Amlierst. Feb, 1964, 43p, 

A pre-irradiation study in the summer of 1901 was followed lii November by irradiation studies of 
a typical stand of pitch pine-oak on dty sandy soil. Abundance gradients were establislied by a 
reliable sweep sampling teebnique, Tlie greatest ciiariges in insect populations resulted from 
vegetatioiial clianges which tended to mask less strildng direct effei;t,s, The fact that radiation 
did have some direct effect was indicated by several factors. Tliiis, altlioiigb fund for finigivoron.s 
forms such as Collerabola and Psocoptera seemed to be pleritiful in tlie entire area of low shrub 
death, tlieir alnindance neat the source was less rlian further out wlierc populaibnis were at:tnally 
greater than normal. Second, anotiier and even more definite sign of direct radiation effect was 
the delay in peak abundance and thus probably maturation for Cicadollidae and Cercopidae near 
the source. Hie delay was as great as 2\ weeks for both groups. The peak abundance was the 
same date for all points beyond 50 m for each group. At the 50 m point where ahiiiidanee of 
Q^stopleta proteus (a eercopid) was greater than normal there wa,s also a .slight .stinudaioty effect 
on the date of peak abundance, since it occurred 3 d earlier than iiornm!. A 9501) Ci unit 
was used. 


917 Carson, H, L. POPULATION SIXE AND GENETIC l.OAD IN IRRADIATED POPULATIONS 0!'' 
Drosophila melanogaster, Genetics 49, 3 (1964) 521-8. 


Two experimental populations of the sepia-spineless-iougli stock of a melanogaster each received 
65000 R of x-rays over a period of 2i yr, Two control populations were handled in an idetitical 
manner.but received no radiation. All four populations were discarded 1 yr after the cessation of 
Irtadiation of the expetiraentals. Tlie method of hatidlliig permitted weekly rtieasuteraeiits of ^ 
population size of all populations, affording a measure of fitiie,ss of the populations, As expected, 
the size of the experimental populations declines under radiation. Population size Is recovered 
rapidly when radiation is suspended. Although one of the experimental populations maintained 
an elevated fitness level at several times for a number of generations, those effects were revet,led 
and at tlie.end of the experiment, controls and expetimentals did not differ from one another. 
Following the cessation of the irradiation, the genetic loads of the irradiated populations were found 
to be elevated relative to the controls. These Increased loads, however, disappeared within a year, 
Newly .induced mutations do not appear to provide an important .source of getietic diversity whereby 
fitness can be improved In experimental population systems where natural selectirm Is npcratini'. 
(Aiith.) 
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91S Dowell, F.H. THE ESTABLISHMI-NT OF Triholium coiifusuiii Duv. POPULATIONS AFTER STRESS 
BY PARASITISM AND x-MADIATION. Piss, Abstr. 25, 5(1964) 3170-1. 

The hypothesis tested was that parasitism of T. confiisum by the cysticercoids of Hymenolepis 
micro,stoma Duj. (1945) reduces reproductive potential to an extent directly proportional to the 
level of such parasitism, this reduction being additive to the reduction caused by x-irradiation. 

Eight groups of larvae were used, consisting of all combinations of parasitism, no parasitism, 
three levels of irradiation [3000, 5000 and 15000 R, at 24"C], and no irradiation, with an 
otiginal sample size of 30 larvae and three replicates. Larvae selected for smallness show the 
highest pet cent infestation and the greatest degree of replication, yet the smallest number of 
cysticercoids per beetle. There is a difference between non-itradiated, non-parasitized and non- 
irradiated, parasitized populations in the ability to establish themselves (the latter having less 
ability), but apparently this difference disappears as the total size of the population increases 
with population age. Decreasing ratio of parasitized to non-parasitized beetles with the passage 
of time and the increase in size of the total population is a possible explanation of this relation¬ 
ship. There is no difference between irradiated, parasitized and irradiated, non-parasitized 
populations in ability to establish themselves, regardless, from the limited data available, of 
the total size of the population. A tendency of irradiation to kill heavily parasitized beetles more 
readily than non-patasltized or lightly parasitized beetles is the probable explanation of this 
phenomenon. The results may be explained in terms of the hypothesis that botli parasitism and 
irradiation (as limited above) reduce reproductive potential, that these reductions are additive, 
and that the reduction caused by parasitism is directly proportional to the level of parasitism. 

919 Etdman, H. E. FAST-NEUTRON EFFECTS ON PRODUCTIVITY OF YOUNG AND OLD FLOUR 
BEETLES, Tribolium castaneum Herbsi, AND ALTERATIONS AT DIFFERENT TEMPERATURES 
AND AFTER EXPOSURE OF EITHER OR BOTH SEXES. Int. J. Radiat, Biol. 9, 4 (1965) 305-11, 

Virgin day-old and 3-week-old Z castaneum were given approximately 830 and 970 rad, respecti¬ 
vely, of 4,6 MeV fast neutrons. Ten replicates of mating combinations in which neither sex, one 
sex, or both sexes were exposed were cultured at 25“C, 29”C, and 32“C in 65 - 707o relative humidity, 
Productivity, measured as adult progeny per reproducing female per day, was scored for 14 d. 

Decreases in temperature progressively delayed reproductive onset. Futthet delay in reproductive 
onset occurred when young female beetles were irradiated, indicating a greater radiation sensitivity 
of immature oogonia. Productivity of young beetles reached a plateau during the 2nd week; that 
of old beetles after the 1st day. When either sex only was irradiated, productivities were not significantly 
different at a particular temperature, but tliey were lower than the values obtained without any 
exposure and higher than when both sexes of a pair had been exposed. (From auth.) 

920 Erdman, H.E., FAST NEUTRON EFFECTS ON FLOUR BEETLES, p, 147-9 of "Hanford Biology 
Research Annual Report for 1963", HW-80500, General Electric Co, Hanford Atomic Products 
Operation, Richland, Wash. 15 Jan, 1964. 

Effects on productivity of temperature, fast neutron irradiation, and the sex irradiated were in¬ 
vestigated for tlie flour beetle, Tribolium castaneum. Earlier onset of reproduction and greater 
productivity were associated with increasing temperatures from 25 - 32“C, Exposure to fast neutrons 
delayed the onset of reproduction in females, and reduced the numbers of Fj adults following 
male or female exposures. (Auth.) 

921 Erdman, H.E, FAST NEUTRON EFFECTS ON PRODUCTIVITY OF YOUNG AND OLD FLOUR 
BEETLES, Tribolium castaneum Hetbst AND ALTERATIONS DUE TO TEMPERATURE AND SEX 
EXPOSED. HW-SA-3537, General Electric Co,, Richland, Wash, Hanford Atomic Products 
Operation. 6 Oct, 1964, 16p. 

Virgin day-old and 3 week old flout beetles, ^ castaneum , strain Brazil Cl, were given approxi¬ 
mately 830 and 970 rad, respectively, of fast neutrons of average energy 4. G'MeV., Ten replicates 
of the mating combinations control, male-exposed, female-exposed, and both-exposed were 
cultured at 25°C, 29"C and 32“C in 65 to VOfo relative humidity. Productivity, measured as 
adult progeny pet reproducing female per day, was scored for 14 d, Decreases in temperature 
progressively delayed reproductive onset. Additional delay in reproductive onset occutted when 
young female beetles were irradiated, indicating a greater radiation sensitivity at this stage of 
oogonial maturation. Thereafter, no other indication of a differential tadiosensitivity of germ 
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cells was noted. Productivity of young beetles plateaued during the second week; that of old 
beetles after tlie first day. Male- and female-exposed productivities were not significantly 
different within a temperature but were less than control and greater than both-exposed. Neutron 
irradiation effects appeared additive in that both-exposed mating combinations had the expected 
number of progeny compared to those in which one sex only was exposed, (Auth,) 

922 Erdman, H.E. AGE, TEMPERATURE, COEXISTENCE, AND x-RADIATION EFFECTS ON FLOUR 
BEETLES' PRODUCTIVITY, p. 144-6 of "Hanford Biology Research Annual Report for 1963". 
HW-80500, General Electric Co. Hanford Atomic Products Operation, Richland, Wa.sh. 15 Jan. 1964, 

Age, temperatute, coexistence, and x-tadiatlon influenced reproductive performance of flour 
beetles, The performance of Ttibolium castaneum was superior to that of T. confusum, (Auth.) 

923 Erdman, H.E, REPRODUCTIVE PERFORMANCE OF x-RAYED SINGLE-SPECIES AND MIXED- 

SPECIES CULTURES OF Tribolium confusum AND T. castaneum REARED AT DIFFERENT 
TEMPERATURES, HW-SA-3748, General Electric Co., Richland, Wash Hanford Atomic 

Products Operation, 1964, 20p. 

Adult flout beetles, T^ confusum and castaneum , sexed as pupae and maintained separately 
for 3 weeks after adult emergence, were given 0, 157,5, or 2625 R of x-rays. Single- and mixed- 
species populations were established and incubated at 25, 29, or 32’C at 65 to 707ii relative 
humidity, Productivity was determined during 10 weeks post-irradiation. Reproductive,abilities 
increased with increased temperature and decreased with increased x-ray exposure for a given 
temperature. Tire reproductive fitness of ^ castaneum was superior in all environments except 
at 0 R, 32 C, The frequencies of dominant lethals (whicli included lethality due to coexistence in 
mixed-species populations) increased with higher x-ray doses, but temperature and cohabitation 
influenced their expression within a species, Coexistence was responsible for a considerable re¬ 
duction of productivity, which was also altered by temperature and x-tadiation, The rigours of 
coexistence were lessened at 2625 R exposures (undoubtedly due to reduced population density). 
Interptetatlons of dose-tesponse curves on the bases of single-liit and multi-hit radiation phenomena 
were Inferred from similar responses of diverse organisms. Most lethality occurred in tlie early (eggs 
to young larvae) part of the life cycle for both species. Species proportions In coexistent populations 
varied with temperature and x-radiation but IL castaneum was consistently superior compared to 
— Tha greater variability of castaneuni probably makes it mote fit in environments 

featuring different temperatures and x-radiation exposures plus coexistence. Responses to radiation 

of single-species populations cannot be used to predict those of mixed-species populations. (Auth.) 

024 Myser, W.C, A STUDY OF RADIATION ON THE BIOLOGY AND POPULATION DYNAMICS OF 

THE CEREAL LEAF BEETLE, Oiilema melanopa (L,) ORDER COLEOPTERA, FAMILY CHRYSOMEUDAE. 
p. 66 of "Offsite Ecological Rcsearcli of the Division of Biology and Medicine Terrestrial and Ftesli- 
water", TID-13358 (2nd rev,), March 1966. 

This crop pest became established in Michigan and Indiana and liad, by 1964, migrated to north¬ 
western Ohio, In order to study the effects of radiation on ecology, including life stage development 
and beliaviour, and to determine the tadiosensitivity of tlie insect and to study its general physio¬ 
logical responses to radiation, a number of experiments are,reported as being set up. Rearing 
facilities ate arranged in the laboratory. Germ cell development, the number of eggs laid following 
adult irradiation, fgg viability, life span, sperm viability, and motility are items to be studied, 
and the existence of a radiation threshold, and radiation levels for inhibiting development and for 

causing sterility are to be determined. 

925 Rlotdan, D, F, EFFECT OF CONTINUOUS LOW- LEVEL GAMMA-IRRADIATION ON SUCCESSIVE ' 
GENERATIONS OF Dahlbominus fu'seipennis (Zett. 1 fHYMENQPTRRA. lnll,npnlnAn^ caii J 
: ^ (1964) 685-8. ,, ■—^ , 

The chalcid, a hymenopterous parasite, was y-irradiated continuously through ,'even generations; 
the experiment was halted at this point by lack of host cocoons (D. fusclpemils was reared on 
larval cocoons of the sawfly Neodlprion lecontei ). , The dose rates were 10, 5, and2.5R/h, At 

, 10 R/h the population failed to teach the third generation. After two generations at 5 R/hthe 

population was reduced in numbers to 207» ot less „of tlie control population but managed to survive 

for the seven generations. At 2,5 R/h the numbers in the first five generations were reduced below ■ 







those of the controls, but liad completely recovered by the sixth generation, The time, in days, 
between ovipo-sition and emergence in the 1 generations of the untreated controls was 19 - 21. The 
corresponding times for the groups that were treated at 2.5 R/h were 21 - 25 d. When treatments 
were at 5.0 R/h, the times to emergence were 23 - 29 d, and for the single generation surviving 
treatment at 10 R/h 27 d (total dosage 6240 - 6480 R). At 5 R/h the population appeared to have 
reached a roughly stable state after the second generation. The results of the treatment at 2.5 R/h 
showed that the numbers of females in the first five generations of progeny fluctuated to some 
extent but in the same pattern as those in the corresponding control generations, The population 
had fully recovered by the sixth and seventh generations, and recovery was also apparent in the 
generations relieved from irradiation. This is further indicated by the manner in which the de¬ 
velopment times shortened after the second generation. This was a self-accelerating process, as a 
shorter development time resulted, in turn, in a lesser total dose. These results suggest selection of 
a radiation- resistant strain of parasites. The small numbers of insects used precluded assessing separate, 
but interdependent, subeffectsi however, data from the 5-R/h treatment show that reduced fertility 
of the females was the major cause of the lesser numbers of females in the successive generations. 
(NSA 19:1965,3918) 



Sankatanarayanan, K. GENETIC LOADS IN IRRADIATED EXPERIMENTAL POPULATIONS OF 


irosophila melanogastet. 


Genetics 50 (1964) 131-50. 


The influence of x-radiation-induced genetic loads on the viability of experimental populations of 
R melanogastet maintained under relatively relaxed selection conditions was studied. Four dose 
levels (2000 R, 4000 R, 6000 R and 7000 R) were used and only the males were irradiated. Three 
populations received radiation in every generation: sub-populations were derived from these after 
1,5,10, 15, 20, and 25 generations and propagated without further irradiation. The components of 
viability investigated were hatchability of the eggs, larva-adult survival, and egg-adult survival. 

In the chronically irradiated populations, viability decreased for the first few generations and then 
fluctuated about an equilibrium level depending on the amount and the history of the irradiation. 
The sub-populations derived from the irradiated ones manifested a rapid recovery to almost the 
control levels of viability in three to seven generations, The preliminary data on chromosome 
analysis indicate that, under the influence of induced mutation pressure, the populations tend 
to accumulate recessive lethals and semilethals. The mean viability of the homozygotes for the 
quasi-normal chromosomes is below that of the heterozygotes. (Auth.) 



927 Willard, W,K. LONG TERM EFFECTS OF ACUTE LOW-LEVEL x-RAYS ON THE POPULATION 
DYNAMICS OF THE YELLOW FEVER MOSQUITO, Addes aegypti, Diss. Abstt. 26, 4 (1965) 2394. 

Four life history stages (eggs, larvae, pupae, and adults) of the yellow fever mosquito, A. aegypti 
(Rockefeller strain), were subjected to acute low-level x-rays. The stages were divided into seven 
groupSj each group received a single dose of x-rays, the dosage tanging from 0 - 3200 R, The 
following population characteristics were measured through three generations succeeding the irra¬ 
diation; fecundity, egg viability, larval survival, and mean longevity. Radiation effects of acute 
low-level x-rays on populations of ^ aegypti were most evident in the first generation and gradually 
disappeared in subsequent generations. The eggs were most radiosensitive, followed in rank by larvae, 
pupae, and adults. Egg viability was the characteristic most drastically affected, in that the viability 
of eggs produced by adults which arose from irradiated eggs, larvae, pupae, or young adults was 
reduced, in some cases, through three generations, A dose of 3200 R of x-tadiation delivered to 
^ £!gyj!i populations in each developmental stage resulted In the extinction of the populations 
in the first generation. Only a few eggs or larvae irradiated with an acute dose of 1600 R survived 
to the adult stage. Pupal populations irradiated with 1600 R of x-rays had a lowered fecundity in 
the first generation followed by second generation recovery. The fecundity of adults irradiated 
with 1600 R was significantly lower than the controls in the first and second generationsj however, 
recovery occurred by the third generation. A dose of, 800 R to all stages resulted In a significantly 



Fecundity, egg viability, larval growth rate, and mean longevity were population parameters 
utilized in evaluating the long term effects of acute low-level x-tays on eggs, 1st-instar larvae, 
pupae and adults, Effects were most strongly exerted in the first generation and gradually subsided 
in subsequent generations. Doses of 50 - 400 R were found to be stimulatory in some cases, while 
doses of 800 R and above were detrimental. The egg stage was found to be most sensitive followed 

by the larval, pupal, and adult stages, 

See also 927. 

See also; 

675 x-ray and fast neutron effects on productivity of flour beetles. (Etdman, H.E,, 1965) 

911 Mating preference and teproductloii of irradiated Drosophila melanogaster , (Mason, H.C. 
etal., 196,5) 

957 Changes in an aphid population in a forest community damaged by chronic gamma irradiation. 
(Brower, J.H., 1964) 

95B Ecological changes in the insect community of a pitch pine-oak forest subjected to chronic 
gamma irradiation. (Brower, J.H., 1965) 


3, Physiological Characteristics 


926 Genetic loads in irradiated experimental populations of Drosophila melanogastet, 
(Sankatanarayanan, K,, 1964) 

929 The effects of selection and irradiation on quantitative traits in Tribolium. (Bartlett, A. C., 
Bell, A.E., 19C4) 

932 Progress report (on genetical studies), 1 October 1963 - 1 June 1964. (Dobzhansky, T,, nd) 

941 Genetic loads in iriadiated populations of Drosophila melanogastet, (Sankatanarayanan, K,, 
1965) 

942 Further data on the genetic loads in irradiated experimental populations of Drosophila 
melanogaster. (Sankatanarayanan, K., 1965) 

944 Inbreeding and genetic loads in irradiated experimental populations of Drosophila melanogaste 
(Sankatanarayanan, K,, 1965) 


Drosophila melanogaster. 


4. Genetic Changes . 

929 Bartlett, A.C.., Bell, A.E. THE EFFECTS OP SELECTION AND IRRADIATION ON QUANTITATIVE . 
TRAITS IN Tribolium. Genetics 50, 2 (1964)234, Abstr. 

The consequences of various combinations of selection (high and random) and levels of x-tadlatioii 
(0, 100 and 10,00 R/generation) on body weight at the pupal stage were investigated over 11 genera¬ 
tions in two strains of T, castaneum. Reproductive fitness, in terms of fertility, nutnber of offspring, 
and adult vlabllit)' was measured each generation, One strain, called Foundation, was an uiiselectcd 
panmlctlc population which had been maintained since its formation in 1984 by mass cultures 
containing 250 or more patents each generation. Average body weight of this strain was 2,10 mg. 

The second strain, referred to as Large, originated, from, the first and had been selected for a large 
body weight for 44 generations. At the beginning of the present study, average body weight of 
the second strain was 5,66 mg. High selection contributed to significant responses in body weiglit, 
in all lines so treated; but the degtee.of response was negatively correlated with the amount of 
Irradiation, Even though an increase in the, additive genetic variance was observed in some of 
, the irradiated lines, a decline in reptodnctlve fitness contributed to a smaller selection diffeten- 
tlal, " The results for this experiment suggest that artificial irradiation will not become an efficient 
method of enhancing response to selection until techniques are devised to eliminate more rapidly 
those mutations deleterious to reproductive fitness. (Abstt.) 



24r) 



930 Blaylock, B.G. CHROMOSOMAL ABERRATIONS IN A NATURAL POPULATION OF CIliroiiomus 
tontans EXPOSED TO CHRONIC LOW-IJiVEL RADIATION,* Evolution 13 (1965) 421-!], 

Salivary chromosomes of larvae from the vicinity of Oak Ridge, Term., were analysed. Three 
paracentric inversions were found at a relatively high frequency (8; 7 - 25. df) in three different 
populations. Samples from White Oak Creek (contaminated with low-level radioactive waste) 
were compared with samples from two other populations. The amount of chromosomal polymorphism 
in the irradiated and non-irradiated populations was approximately the same with an average of 
0.53 and 0.55 aberrations/larva respectively. However, ten aberrations which occurred at a 
very low frequency (nine were found only one time) were unique to the irradiated population. 

The occurrence of new aberiations in the White Oak Creek population was concluded to increase 
due to the high background radiation level, but were rapidly eliminated by selection or genetic drift, 
The frequency of inversion of 1 Ra decreased from 65.in Sep, to 16. in Dec. During this 
decrease the observed larval types were significantly different from the expected Hatdy-Weinbetg 
frequencies. An explanation is put forward, 

ss 

A thesis of the same title was published in 1963, see 11/1388, 

931 Clayton, G. A., Robertson, A. THE EFFECTS OF x-RAYS ON QUANTITATIVE CHARACTERS, 

Genet. Res. 5 (1964)410-22. 

The rate of production by x-rays of new genetic variation In two quantitative characters in 
Drosophila melanogaster (sternital and sternopleural bristles) was investigated, using plateaued 
populations which had reached the limit under artificial selection and, for sternital bristles only, 
populations which were made genetically invariant by inbreeding. The genetic variation was 
always measured by the response of the population to selection. The x-ray dose given in any 
generation was always 1800 R to adults, Seven plateaued lines had eight cycles of alternate 
irradiation and selection, each with its non-irradiated contiol. All the responses were small 
but in three lines they were significantly greater after irradiation. Selection was applied to 
three different Inbred lines, genetically marked to detect contamination, after varying periods 
of irradiation. At the same time, the Inbred lines and lines derived from them which had been 
mass mated in bottles were selected. The irradiated populations showed a greater response. 

The new genetic variance produced by the Irradiation was approximately lO"® unlts/R. The 
estimate of the dose required to introduce new variation equal to that in a standard outbted 
population was 500000 R. The effective population size was an important factor in the inter¬ 
pretation of some of these results on the long-term effects of radiation, By observing the varia¬ 
tion between replicate lines in the frequency of a gene with a visible effect under these culture 
conditions (l.e. in a single cultuie bottle) the effective population size was estimated at 60. 

Outbred populations kept under these conditions for many generations showed a reduction of genetic 
variability in agreement with this value, To investigate the possibility that the deleterious genes 
produced by irradiation would interfere with the response to artificial selection, a standard outbred 
population was irradiated and selected. In spite of the observed high frequency of recessive lethals 
produced, the response to selection was very similar to that of the standard population. (Auth,) 

932 Dobzhansky, T. PROGRESS REPORT (ON GENETICAL STUDIES), 1 OCTOBER 1963 - 1 JUNE 1964. 
TlD-20728, Rockefeller Inst., New York, nd, 9p. 

Genetic loads of irradiated experimental populations of Drosophila pseudoobsciita were studied, 
and Malthusian parameters (the innate capacity for Increase) were used for statistical fitness 
estimates,at 25'and 16“C. Males were subjected to 16000 R doses of x-rays, and subsequently 
crossed with untreated females, followed by free breeding. Examinations made 27 - 37 generations 
later for lethals and semilethals showed these to decline sharply In both the second and third 
chromosomes, compared with those in a natural population. At least some of them are by this 
time neutral or heterotic in heterozygous conditions, The adaptiveness to the envitonment of the 
irradiated populations improved by means of increased fecundity in spite of deterioration in longevity, 
and no change in viability drspeed of development. Viability losses were temarkably small. 

Other work planned and in progress is discussed, (See work by Totroja, Mourad, Sankaranarayanan).. 

933 Dobzhansky, T. PROGRESS REPORT [ON GENETIC STRUCTURE OF NATURAL POPULATIONS] 

FOR 1 OCTOBER 1964 " 1 JUNE 1965,' .TID-22031, Rockefeller Inst,, Nevr York, ntl, 17p. 


Progress is repotted in studies of genetic loads in natural and irradiated papulations of Drosophila . 
Data are included from .studies of epistatio interactions of the eomponeiits of the genetic load 
in natural populations; the relation of genetic loads and genetic backgrounds; the genetic con¬ 
sequences of exposure to doses of 2000, 4000, or 6000 R x-radiation in experimental population,s 
maintained under conditions of relaxed natural selection after exposure for three successive genera¬ 
tions; studies of chromosomal polymorphism in natural populations; and genetic diversity and 
selection in Drosophila populations, (NSA 19:1965,35948) 

934 Elchc, A. DURING SEVERAL GENERATIONS IRRADIATED SPERMATOGONIA IN Drosophila 
melanogaster, A POPULATION ANALYSIS. Hcreditas 52, 2(11)64)243, Abstr. Presented 

at the "3rd Meeting of the .Scandinavian Association of Geneticists, Helsinki, Finland, 10 -12 Juii, 
1964". 

Two different wild type strains of D. melanogaster were studied during tiic course of several 
generations with an x-ray dose to the spermatogonia in each generation. The x-rays were ad¬ 
ministered to 17± 11) old larvae at which stage only primary spermatogonia are present. The 
newly irradiated gene mass thus came from the male side in each generation. The effects of 
the x-rays were not measurable in the individual generations, however, from the total material, 
based on the number of tested larvae which reached the adult stage, it may be seen that such 
effects exist, Of the other genetic tests only that for recessive letluils showed a difference between 
the x-ray and control populations. (Abstr.) 

935 MagalhEes, L,E, de, Brito da Cunha, A,, Toledo, J.S, de, Toledo, S.A., Souza, H.L. de, 

Targa, H.J., Setzer, V., Pavan, C. ON LETHALS AND THEIR SUPPRESSORS IN EXPERIMENTAL 
POPULATIONS OF Drosophila willistoni , Mutation Res, 2 (1965) 45-54, 

Naturally occurring and radio-induced* lethals were studied in experimental populations main¬ 
tained in population cages. The populations were started with four lethals, two wild and two 
induced, each of them having a frequency of 0.25. The lethals still had frequencies from 0.03-0.18 
when the populations were 348-d-old, Analysis of the lethals showed that all of them were able to 
survive in homozygous condition. The survival of the flies homozygou.s for the lethals was due to 
the presence of recessive suppressors. The proportion of the lethals accompanied by their own 
suppressors was measured in a sample taken when the populations were 866 d old and varied front 
0 - 68.3%. The implications of the presence of suppressors regarding the behaviour of lethals in 
populations were analysed and the tesiilts ate discussed. (Auth.) 

800 R from 3 i^Cs-soutce. 


936 Molnar, T„ Gublcza, L THE EFFECT OF GAMMA RAYS ON THE VARO RACE OF Bombyx moti L. 
(COMPARATIVE STUDY OF THE SECOND GENERATION). Magy. Text-Tecli, 17, 3 (1965) 

106-8. (In Hungarian) 


937 Mourad, A,E. -K.M. LETHAL AND SEMILETHAL CHROMOSOMES IN IRRADIATED EXPEIUMENTAL 
POPULATIONS IN Drosophila pseudoobscura. Genetics SO (1964) 1279-S7. 

Experimental Drosophila populations, in which some of the chromosomes were exposed In one 
generation to IBOOO R of x-rays,, were studied approximately 2i yr later (estimated to correspond 
, to between 28 and 37 generations). Frequencies of the second and third chtomosomes lethal, 
semilethal, and quasi-notmal in double dose wete determined. Lethals and semilethals were 
much less numerous than they were immediately after the irradiation, although more frequent 
than before the irradiation. Few of the quasi-normal chromosomes were subvital in double dose. 

' , It is concluded that the genetic variants found in natural and In experimental papulations are, 

, because of tlie action of natural selection, very biased samples of iliose arising by mutation,, (Auth.) 



Mukai, T, POLYGENIC MUTATIONS AFFECTING QUANTITATIVE CHARACTERS OF 



3 (1964) 13-211. 



Results ate reported frorp a study of spontaneous and x-ray induced polygenic mutations that affect 
the quantitative characters of melanogasier. The evolutionary significance of polygenic 
mutations in natural populations and theit possible application in animal and, plant breeding 
programmes are discussed, (NSA 20:1966,18415) 
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939 Mukai, T,, Yoshiltawa, I. HETEROZYGOUS EFFECTS OF RADIATION-INDUCED MUTATIONS 
ON VIABILITY IN HOMOZYGOUS AND'HETEROZYGOUS GENETIC BACKGROUND IN Drosophila 
melanogaster (Preliminary Report). Idengakii Zasshi (Jap. J. Genet.)^ (1964) 282-7. 

Heterozygous effects of mutations induced by low doses of x-itradiation on viability were tested 
both in otherwise homozygous genetic background and in heterozygous genetic background in 
itielanogaster. On the basis of counting approximately 1.46 million flies, it was found that 
radio-induced mutations that occurred in homozygous genetic background were heterozygoiisly 
beneficial to their carriers, while those induced in hybrids between individuals originated from 
two unrelated populations were slightly detrimental to their carriers. (Auth,) 

940 Nelson, D.J., Auerbach, S.I., Blaylock, B.G. et al, CLINCH RIVER AND RELATED AQUATIC 
STUDIES, p. 95-104 of "Health Physics Division Annual Progress Report for Period Ending July 31, 
1964". ORNL-3697, Oak Ridge National Lab., Tenn., Oct, 1964, 266p. 

An increase of newly occurring chromosomal aberrations is reported in the natural population of 
Cliitononiiis tentans from White Oak Creek. These newly occurring aberrations are eliminated, 
by selection or genetic drift and are not maintained in the gene pool of the population, The 
increased mutation rate produced by the chronic irradiation in the White Oak Creek population 
has not reduced the amount of chromosomal polymorphism in this natural population. (From auth.) 

941 Sankaranarayanan, K. GENETIC LOADS IN IRRADIATED POPULATIONS OF Drosophila melanogaster. 

Piss. Abstt . 25, 6 (196513766. --- ° - 

The influence of radiation-induced genetic loads on the viability of experimental populations of 
a melanogaster maintained under relatively relaxed selection conditions was studied. Four dose 
levels (2000 R, 4000 R, 6000 R and 7000 R) were used. Some populations (H-ER, IV-ER and VI-ER) 
were irradiated in every generation. In some, the irradiation was relaxed after varying numbers of 
generations of irradiation at every dose level (II-ER-1, IV-ER-5, VI-ER-IO etc,). The components 
of viability investigated were (a) the hatcliabllity of the eggs, (b) larva-adult survival, and 
(c) egg-adult survival. In chronically irradiated populations, viability decreased for the first few 
generations and then fluctuated about an equilibrium level depending on the amount and the 
history of the irradiation. The populations relaxed after several generations of Irradiation raani- 
ested a quick return to almost the control levels of viability in 3 - 7 generations. The preliminary 
data on chromosome analysis indicates that, under the influence of the induced mutation pressure, 
the populations tend to accumulate recessive lethals and semilethals. These do not necessarily 
constitute a dead weight on the population. (DA) 

“ exmtai 

yuPULATIONS OF Drosophila melanogaster. Genetics 52, 1 (1965) 153-64. 

Populations were maintained under conditions designed to minimize the natural selection due to 
atval competition and crowding* and were maintained under conditions of relaxed natural selection 
Males In every generation were irradiated with 2000 R, 4000 R, and 6000 R doses of x-rays The 
egg to adult viability was studied. In all populations, viability decreased for the first few generations 
and then fluctuated at equilibrium levels depending on the amount and the history of irradiation. ’ 
Three sub-pppulations were derived, one from each of the chronically irradiated populations, at the 
to al accumuiated dose of 120000 R, When relaxed from radiation, the sub-populations rapidly 

radiation, the requencies of accumulated lethals and semilethals vary depending on the number 

of 120 000 R administered at the rate of 6000, 4000, and 2000 R per generation for 20, 30 and 60 
generations respectively, the frequencies of second chromosome lethals and semilethals in' tlie 
ir t wo populations were close to 90%, oompated with only 57% population. The genetic variances 

greater in the heavily irradiated populations than in the others. 
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Three populations were relaxed from x-irradiation after being exposed to a cumulative do.se of 
120OOO R delivered in 20 (VI-ER-20), 30 (lV-ER-30) and (iO (II-EGH-fiO) gcrioratkiiis, at the raiu 
of 6000 R, 4000 R and 2000 R per generation respectively. The radiations were acute and ad¬ 
ministered only to the males, The populations were iiiaint.ained without further irradiation and 
under conditions designed to minimize the natural selection due to larval competition and crowding. 
The egg-adult viability in each of these populations rapidly Increased and in 4 - 5 gciiuratioiis 
reached a level of 70-7,')% and has remained there for over 00 generations in VI-ER-20, 40 ge¬ 
nerations in IV-ER-30 and 30 generations in II-EGR-OO. - At the time of relaxation from radiation, 
VI-ER-20 and IV-LR-.'IO contained about 90% lethal and seniiletlial second ciiroinosoiiies while 
II-EGR-60 contained only 57% of such cliromnsornes. After 19 geiietatioiis of relaxation, the Ictlial 
and seniiletlial frequencies dropped m 76% in VI-i:n-20| to fJ()% in IV-Eli-;i0 and 41'!!) in II-EGIl-W), 
Tims, despite relatively different cmicealcd genetic loads, these populations have siriiilar egg-adult 
viabilities, suggesting that the magnitiidi; of the concealed genetic loads per se i.s not a priori an 
index of the fitness (egg-adult viahility in these experinient.s) of the population. Inbreediiig studies 
■are currently underway to estimate the rnagiutude of tlie genetic loads in tliese popiilaiinus. (Abstt.) 

944 Sankaranarayanan, K. INBREEDING AND GENETIC I.OAD.S IN IliRAUlATED EXPERIMENTAI, 
POPULATIONS OF Drosophila inel.aiiogaster. Nature, laiud, ^ (IfHlij) 1216-7, 

The magnitudes of the genetic loads In experimental populations was cmiiparcd. Male,s were 
exposed tu x-rays for ii number of generations (6000 li/geiieratinii for 20 generatiuiis; 4000II for 30! 
and 2000 R for 00), and then maintained for varying periods of time. The populations received 
a cumulative dose of 120000 If. A total of 140 single-pair matings were set up per population, 

, and from each of tlie single-pair progenies, virgin females and males were collected and three 
types of crosses set up; 1) unrelated (between groups of 10 ? from one culture and 10 cf from a 
different culture)! 2) btother-sititci- matings; 3) half-sib matings (a single o'was crossed to a $ 
from one culture and 2 d later crossed to a $ from a different culture, and from the progenies 
groups of 10 ? and o' were taken and intercrossed). The egg-adult vi.ihility was studied in the 
progenies of these three types of mating, The viability in the irradiated pnpulatkiiis was lower 
(see Table i for percentages of egg-,adult survival), Mean viabilities observed for the inbred 
and outbied progeiiics were tabulated (Table 2), and A and B statistics, and the IJ/A ratios ami 
their standard errors summarized in Table 3. The tesidts ate discussed, 

945(2) Scossiroli, R.E, INHERITANCE OF QUANTITATIVE CHARACTERISTICS AND METHODS FOR 
INCREASING THE GENETIC MUTABILITY OF POPULATIONS. May, ludeni. Akad, biol. Oszr.aI 
Kiizl. 6 (1963) 297-,'Jla, (In Hungarian) " 

Experiments with fruit flie.s indicated tliat irradiation of the population results in a faster evolution 
than is possible with unirradiated groups. rhit,S| the radioinduced inutabillty is rcspniisihle for the 
accelerated rate of evolution. The problem of artificial selection wa.s studied on tiic Drosophila , 
exposing the first three generations to 3000 R of x-radiatioii, The inlieritariee of tlu; variation 
in the growth of the sternopleutal hair was used as the indicator. The results showed tlu'U exposure 
to x-radiation Is an effective tool for creating minor gene mutations wliich result in additive 
genetic mutability, This new genetic mutability may be used for artificial selection to improve 
the desired characteristics of plants and animals. The ionizing radiation helps to overeomc the 
establishment of stable levels In the characteristics, .Siieli tests were carried out with etoiiomlcally 
imparuant plants, sucli as corn, wheat (T, cultlvar Cappelli) and tohaceo. It was eoneluded 
that high exposures, useful for studying the mutation of imlividual genes, are riot sriitnhlc for 
Inducing genetic mutability, Hie optimum irradiation level iniist he detcriTiined separately for 
each species. (FronTNSA 19;1')G,5,15113) 

946, Stone, W.S, RESEARCH IN GENETICS TO INCLUDE (1) Till: DIRECT AND INDIRECT EFHiCTH QI-' 
RADIATIONS AND THEIR MODIFICATION ON GENETIC SYSTTiM.S, AND (2) POPULATION AND 
EVOLUTIONARY STUDIES OF Drosophila, p.HJOof'Tieseardi and Development In Progress, tllohwy 
and Medicine, No, 3". Ahstr, TID-4203, Division of Teelmical liifortiuuion Extension, (AEC). 

Oak Ridge, Tenn, , Apr, 1904, 290p. 

947 Tobari, I„ Nei, M, GENETIC EFFECTS OFx RAYS ON QUANTITATIVE CtiARACTEILS IN A 
HETEROGENEOUS POPULATION OF Drosophila melanogaste r. Genetics 52, 5 (lilOfillOQT-iii. 
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An oiitbred populatian was exposed to 1000 R of x-rays at 100 R/rnin, The numbers of abdominal 
and sternopleural bristleswerestudied after three generations of random mating, The mean values 
of the two characters showed no appreciable change due to radiation. In view of the practical 
equality of positive and negative mutation rates in these characters, this result suggests that the 
frequencies of positive and negative alleles in the outbred population ate nearly equal, on the 
average. The plienotypic variance was increased in both abdominal and sternopleural bristles. 
Partitioning of the phenotypic variance has shown that this increase is rriainly due to the increase 
in generic variarice. The increase in genetic variance in sternopleural bristles was also detected 
by the parent-offspring covariance, whicli was larger in the irradiated than in the control population. 
The amount of variance increase per roentgen has suggested that the increase of genetic variance 
in the irradiated population is caused mainly by mutations at fixed or nearly fixed loci tatlier than 
at loci with intermediate gene frequencies. (Autli.) 

948 Torroja, E. GENETIC LOADS IN IRRADIATED EXPERIMENTAL POPULATIONS OF Drosophila 
pseudoobscuta , Genetics 50 (1964) 1289-ilO. 

The genetic loads have been studied by two methods. First, the egg-to-adult viability has been 
determined in the progenies of matings in which the parents were full sibs, half sibs, or not closely 
related genetically. Secondly, the viability of individuals made homoxygoua for certain chromo¬ 
somes by means of a series of crosses was measured in relation to that of their heterozygous siblings. 
The experiments conducted utilizing both methods lead to concordant results. The recently irradiated 
populations carry very heavy genetic loads, consisting mainly of genetic variants which ate delete¬ 
rious in heterozygous, and doubtless also in homozygous condition. Some 28 - 37 generations 
after the irradiation is discontinued, the genetic loads are found very greatly reduced, in fact, 
reduced below the levels observed In natural populations. The genetic variants composing the 
genetic loads in natural populations are evidently not random samples of the variants arising by 
mutation under the influence of irradiation, (Auth.) 



949 Vandehey, R.C, GENETIC VARIABIUTY IN Aedes aegypti (DIPTERA: CUUCIDAE). III. PLASTI¬ 
CITY IN LABORATORY POPULATIONS. Ann, ent, Soc. Am. ^ (1964) 488-96. 

In addition to the analysis of naturally occurring genetic variability, a preliminary investigation 
was conducted to assay possible effects of radiation, Three groups of mosquitoes were irradiated 
with y-rays (2000 R, 3250 R, and 4000 R at 13000 R/rain from a ®Co-source). The method of 
analysis used was similar throughout, in principle. The TEXAS strain was used for irradiation. 

Each irradiated male was mated to a virgin female from the stock colony. Their progeny, whether 
male or female, were baoketossed to stock colony individuals, a mating was designated as tiie 
parental generation of the analysis. Visible mutations recovered in the Fj or Fj generations could 
therefore be attributed to irradiation of a particular gamete. An abundance of natural variation 
was found in A. aegypti , , not the case in Culex piplens L., or not to any comparable extent. The 
number of mutations recovered from irradiated material was always less than that from controls. 
Moreover, the mutation frequency obtained at higher dosages was lower than at 2000 R. However, 
there was an increase in lethality at higher dosages. Most of the visible mutations recovered from 
the irradiated material were similar in phenotype to those found in the controls. Only three 
mutations, Half-genitalia, scale tow, and bent wing were unique to the irradiated series, There 
appeared to be a reduction in the rate of recovery of the naturally occurring mutations, possibly 
due to selective action of radiation-induced lethality. The need for more work is stressed. 

950 Auerbach, S.T. RADIATION EFFECTS ON Chironomus tentans . p.3T2 of "Research and Develop¬ 
ment in progress, Biology and Medicine. No, 3". , Abstt. TID-4203, Division of Technical 
Information Extension, (AEG), Oak Ridge, Tenn. Apr. 1964, 290p. 


See also: 


915 

917 

926 


A smdy of genetic processes in irradiated populations, I. Numerical dynamics of irradiated 
populations. (Bileva, D.S., 1965) 


Population size and genkic load in irradiated 
(Carson,'H.L., 1964) 



Genetic loads, in irradiated expet 
(Sankaranatayanan, K., 1964) 
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5, Ecological Aspects 

951 Allred, D M., Beck, D.E, ARTHROPOD A,S.SOCIATES OFPLANTS AT THE NEVADA TEST SITE, 
iDlogical Serres, Volume V, Number 2, TID-2l;il)4, Brigham Young Univ., Provo. Utah, 

20p. 

An ecological study was made of plant-aiitlitopod associations related to the predominant plants 
in selected pi,ant communities at tiro Nevada Test Site. Emphasis was placed on the identification 
01 Kinils relative mimhets, seasonal incidence, and ecological rlistribution of die insects relative 
to the plant communities as well as individual plants of 11 species. (NSA 19:1965,0901) 

952 Auerbach, S. 1, RADIATION ECOLOGY . p. 43-100 of "Health Physics Divl,sion Annual Progress 
Report for Period Ending July ,31, 19G5“, ORNL.a849, Oak Ridge National Lab., Tenn, Out. 1065, 

iOiip. 

• Results of investigations concerning radiation effects on insects, plants, and animals in reactor and 
waste areas are summarized. Investigation rcstdts are also summarized on processes and components 
of errcstrial ecosystems, Clinch River and related aquatic studies are reported along with rhea- 
retlcai studies of food chains and systems ecology, (N,SA 20:1965,0711) 

95.) Auerbach, S,I., Brown, G.N., Ctoiisley, D.A,, Jr. etal. RADIOACTIVE WASTE AlffiA AND 
RADIATION EFFECTS STUDIES, p. 65-84 of "Health Physics Division Annual Progress Report 
or Penoc Imdtng July 31, 19(14". ORNI,-3(i!l7. Oak Ridge National Mb., Tenn. Oct. 1904, 2G(ip, 

Statistical analyses of sedges growing on White Oak Lake bed indicated that ieugtli of inflorescence 
was mostly correlated wrtli the air dose rate of ^radiation at I m above ground surface. .Some 
Of the natural vegetation around the unshielded Health Physics Re,search Reactor exlilbitcd the 

list V sue e ects of radiation damage, RHdiation effects studies completed this year included 

fast-ncutton exposures from the HPIdi, and y-radiation exposures from both a ‘3iCs field source 
and the White Oak Lake bed. Insect studies showed that raiid-daubet wasps that used radioactive 
mud from the liquid waste pits were affected by the ionizing tadiatiom Continuing studies on 
Cs aecumulatron and elimination by various species of insects demonstrated the usefulness of 
these techniques for measuring food consumption and Insect production under field conditions. 

Energy How through the herbivorous insect popiilation was estimated by using food consumption 
rates calculated with steady-state equilibria for WCs, Preliminary studies of radiation response 
of several insect species Including crickets and grain beetles were reported. 

9S4 B. 6. CHROMOSOMAL ADERiiATIO,N.S IN A NATURAL POPULATION OF 

Diss.'AbstTi" 

(lij63/4) o022» .--TT—L—__ 

For abstract, see 955. 

SmATiL^nVnf chromosomal ABERRATIONS IN A NATURAL 
® Chironomus tentans EXPOSED TO CHRONIC WW-LEVEL ENVIRONMENTAL 

lADIATION, ORNL-353V Oak Rldge National,Lab,, Tenn. 29 Jan. 1964, 88p, Thesis submitted 
to Univ. of Tennessee, Knoxville, wumntea . 

The salivary gland chromosomes of C, tentans larvae collected from White Oak Geek, an. area can- 
tamlnated by radioactive waste from the Oak Ridge National Laboratory, and from 6 uncontamlnated 

areas were examined for ohtomosoraal aberrations, White Oak Creek populations were exposed to 

absorbed doses as high as 230 rad/yr or about lOOO-timca background. Chtoraosomal mai« were 

h the East Tennessee area with those of Canada and Europe. These maps were 

ok. r 'T as compared with 6 different abertatiotis 

; Jerved in 366 larvae from 6 control populations, but the mean number of aberrations per larva . 

Id differ In, any of the populations. The quantitative amount of heterozygosity was essentlallv 
omal aberrations found in .the irradiated area. From tills evidence it was concluded that chronic 

low-level irradiation frorn radioactive waste was Incieasing the variability ^ 
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tiors withoiir significantly increasing the frequency. It was also concluded that chromosomal 
polymorphism can be maintained in a natural population without superiority of the heterozygous 
individuals, (NSA laaued, 8108) 

956(2) Brower, J. H, CHANGES IN INSECT POPULATION IN A NATURAL FOREST COMMUNITY EXPOSED 
TO CHRONIC GAMMA RADIATION STRESS. Bull, ecol, Soc, Am. H S (1968) 69. Abstr. 

This study was designed to determine basic information about changes in insect population.s of a 
chronically irradiated forest ecosystem, Insiect populations of the low shrub synusis were sampled 
with a standardized sweep netting technique. Since profound changes occurred in the vegetation 
near the source of radiation, populations of phytophagous species were greatly reduced, Populatiuns 
of their parasites and predators also reacted similarly. Not all populations of insects were reduced; 
some actually built up to much greater abundance than in the normal forest. The increase is pro¬ 
bably attributable to increased food availability. Although the larger, vegetationally influenced, 
changes partially masked any direct effects on insects, a number of Indications of direct effects 
were noticed. (Abst.) 

957 Brower, J, H, CHANGE,S IN AN APHID POPULATION IN A FOREST COMMUNITY DAMAGED 
BY CHRONIC GAMMA IRRADIATION. Bull, ent. Soc, Am, 3 (1964) 172, Abstr. 

Population dynamics of an aphid (Myzocallis discolor Monell) were studied in an oak-pine forest coni- 
nmnity which had been subjected to clironic y-irradiatkm for 18 moiith.s. This species underwent 
a population explosion on radiation damaged white oak trees. Possible explanations will be pre¬ 
sented, (Abstr.) 


958 Brower, J. H. ECOLOGICAL CHANGES IN THE INSECT COMMUNITY OF A PITCH PINE-OAK 
FOREST SUBJECTED TO CHRONIC GAMMA IRRADIATION. BNL-9253, Brookhaven National 
Lab. , Upton, N.Y. 28 May 1965, 184p. Thesis. 

A project was established in 1961 at Brookhaven National Laboratory to study the effects of chronic 
y-radiation on the insect fauna of a natural forest community. The area of pitch pine-oak-blueberiy 
was irradiated for 20 h each day with a 9600 Ci source, A sweep sampling technique was 
employed to give reliable samples of the shrub insects, A numerical survey was made to determine 
the density and distribution pattern of an aphid on white oak leaves along a decreasing radiation 
gradient. Pines were checked montlily to determine the intensity of bark beetle infestation. 

Later, squares of the bark were removed and the developmental success was determined by estimating 
the per cent of cambial surface utilized. Trap logs were also used to provide ips populations at very 
high radiation intensities. Radiation had extensive effects on the vegetation of the experimental 
forest. The abundance of the shrub Insects was greatly depleted near the radiation source in the 
area of severe shrub damage. Omitting Psocoptera, insect abundance was 5“/o of normal at 10 m. 
Normal abundance for most species was reached at about 60 m. Near tlie source, the leaf feeding 
species and their parasites and predators were mostly absent; the insects present were funglvorous 
or vagile forms, The fungivorous Psocoptera were normal or above normal in abundance in the 
area of complete shrub mortality. In 1963, a species of aphid, Myzocallis discolor, was observed 
on the radiation-dam aged white oaks, This aphid was not found in the unaffected forest but in¬ 
creased in abundance on the debilitated oaks to >25 winged aphids/leaf,: This increase amounted 
to as much as 350000 aphids/m 2 of forest floor area. A possible increase in the soluble amino 


acid content In damaged leaves was a likely causal factor for the aphid increase. Bark beetles 
attacked dead and dying trees and the area of infestation increased as pines further from the source 
died. Trees at high radiation levels were attacked by Igs where the exposure level,proved lethal, 
Several zones of effect on ^ developmental success were recognized at different intensities of 
exposure. Developmental success was greater on the, self-shielded aide than on the exposed side 
of trees. Trap logs were used for studies of developmental success, at high radiation intensities, 

In ,1962 development in them was subnormal teaching "'60'ili, in 19,63 total utilization at low 
radiation intensities approached lOO'/o. The zones of effect were comparable to those in the 
standing trees. The pet cent of cambial surface utilized by: Igs Increased from % at 2300 R/d to 
~80‘Ji)at 300 R/d,' The difference between sides of the same log was as great as SOfe because 
of the shielding factor. Ants ate the only insects reported to have a radiation avoidance response. 
The habits of a colony of Formica Integra changed so that ants were no longer exposed to high ' 
radiation levels. The ants constructed a 12,5 m sunken runway from the nest away from the 



radiation source and they no longer appeared on the exposed nest snag. - The insect crimmiinity 
in the irradiated area was divided into two parts on the basis of food reriuirements, one ecologically 
.sensitive and the other ecologically resistant. Tlie former was composed of herbivotous populations 
and their parasites and predators wliile the latter contained fungivorous, xylophagous, and sapru- 
phagous populations, insects favouring debilitated plants, and the parasites and predators of these 
groups. (From auili, summary) 

959 Erdman, H.E. EFFECTS OF RADIATION ON COMPETITIVE INSECTS. p,277 of "Rcsearcii and 
Development in Progress. Biology and Medicine. No, 3". Abstr. 'nD-4203, Division of Teelinicai 
Information Extension, (AEG), 0,ik Ridge, Temi. Apr. 1064, 290p. 

960 Woodwcll, G, M., Sparrow, A, H. EFFECTS OF IONIZING RADIATION ON ECOIDGICAI- SY.STEM.S. 
p. 26-27 of "Ecological Effects of Nuclear War", QNL-917, Brookhaven National Lab., Ujitoii, N.Y. 
Aug. 1965, 76p, 

Field experiments with small, open, irradiated ecosystems have shown no clear tendency for de¬ 
vastating population explosions of insects after radiation damage, hut experience is limited, 

Principal changes in insect population (cf. Brower) followed changes in abundance of fciml, T'hiis 
bark lice (Psicoptera) and certain beetles (Ijs) increased in abundance in the zone of tree mottality, 

In certain instances there was a cleat increase in tltc amount of damage by lierbivorous insetus 
(e. g. aphids). Three categories of radiation effects on ecosystems were estahllshed for predicting 
potential fallout effects. 

See also! 

.310 Transport of radioactive materials by mud-daubet wasps, (Shinn, A.F. etai., 1964) 

916 Changes in the insect populations of the low slitub synu.sia in a natntal forest community 
exposed to chronic gamma radiation stress. (Brower, J, H,, 1964) 

930 Chromosomal aberratinns in a natural population of Cliiroiioimis tetuans exposed to clitonic 
low-level radiation, (Blaylock, B.G,, 1965) 

940 Clinch River and related aquatic studies, (Nelson, D.J, etal., 1964) 


D, APPLICATIONS 


1. General Articles, Survey.s, Boolcs 

961 Bailey, P.J., Baines, [j.D. IRRADIATION: PRESENT AND FUTURE APPLICATIONS, Nucl. EngllR 9 
(1964) 213-6, 

Insect elimination by release of sterile males is discussed and conditions for successful application 
of the technique are listed. Using ratliation to kill or sterilize Insects in infected grains to reduce 
grain losses is also discussed. Food irradiation to kill fruit flies, to improve storage properties, to 
complete sterilization, and to eliminate salmonella is described. The deslgn.s of typical cheiiiioal 
Irradiation plants are described, in which radiation is used to ptoiiioi'c chemical reactions. Radio- 
induced sterilization of surgical products is also discussed. Control and nieasutemcnt of dtwe Is 
described, (NSA 18:1964,30080) 

962 Erlcson, L.-E. FOOD SUPPLY AND ATOMIC ENERGY RESEARCH. TVF35 (1964) 246-51. 

(In Swedish) 

The liiiportance of atomic energy research to the world food supply is discussed, ionizing radiation 
methods are analysed, with special reference to extermination of Insects and parasites, disinfection 
of anirrial products, food preservation, industrial application, plant hteetling, production of vaccines, 
etc. (Auth,) 
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963 Jefferson, s,, Ed. MASSIVE RADIATION TECHNIQUES. London, George Newnes Ltd, 1964, 

Conirneicial applications of y-iadiation and high energy electrons are reviewed. The hook is divided 
into sections on the interaction of radiation witli matter, biological effects of massive radiation doses 
in relation to agricultural problems, plant breeding, the sterilization of medical equipment and 
pliaimaceutical products, food irradiation, insect control (see tef.1062), the use of radiation in the 
chemical industry, radiation sources, and dosimetry. 

964(*) Knipling, E.F, DIE SEL8STVERNICHTUNGSMETHODE DER SCHADLINGSBEKAMPFUNG, (The 
autocidal method in pest control), Umscliau 63, 20 (1963) 632-36. (In German) 

General article on the principle of the method and achievements to date. 

See also; 

824 Theptotection of the olive tree at the present time, (Mells, A,, 1962) 


2. Population Control 


(a) Sterile Male Technique 

966 Butt, B. A., Hathaway, D.O, INSECT CONTROL BY THE STERILE MALE TECHNIQUE. (BAg 29: 
1965,52591), Wash, St. Hort, Ass. Ptoc, , 6Qth A, Meet, 83 (1964) 86. 

966 Diffident!, G.A. INSETTISTERILIZZATI CON L’ENERGIA ATOMICA, (Insects sterilized widi 
atomic energy). Agr, d'ltal, 10, 2 (1964) 17-29. (In Italian) 

Review article. 

961 Gibbons, H.L., Dille, J.R., Cowley, R.G. INHALANT ALLERGY TO THE SCREWWORM FLY; 
PRELIMINARY REPORT, Archs envir, Hlth 10 (1965) 424-30, 

Following the emergency laiiding of three light aircraft being used for the aerial dispersal of radio- 
sterilized screw-worm flies ( Coehliomyia hominivotax ) eradication programme, a preliminary 
survey revealed that ~ lO'Ji of the flight crew mem bets repotted developing mild to severe allergic 
symptoms, after spending fiom 2.weeks - 6 months in the programme. The radio-sterilized screw- 
worm flies are being released in the Southwestern United .States to conibat muliimillion dollar losses 
to the cattle industry, Up to 106 600 000 flies per week are raised in a plant near Mission, Texas. 
Fertile adult flies lay eggs which hatch into laivae and then transform into the pupal stage, Sexual 
sterilization is accomplished Sj d after entering this stage when canisters containing 25000 pupae 
are given a dose of about 8000 R of )/-radiation from a '“Co source. The pupae are paekaged in 
boxes of about 400 and placed in holding roomsmntll they emerge as adults. They ate then loaded 
into aircraft at the plant or trucked in refrigerated vans to other distribution centres. Dispersal is 
made from 20 light aircraft. Plans for release vary from 200 - 1000 flies/square mile, depending 
upon the presence or,absence of reported Infestations in the, area, Persons involved in aeilal , 
dissemination of irradiated flies experienced significant allergic, manifestations, with near d,isastrous 
results in some cases. Symptoms consist of eye irritation, nasal congestion, coughing, wheezing, 
and shortness of breath, The results of a survey of symptoms, dust analysis, skin testing, and case 
histories are presented, (NSA 19:1965,43652) : , 

968 Katiyar, K.P, , CONTROL DEINSECTOS PGR .MEDIO DE LA TECNICA DE MACHOS ESTERILIZADOS 
POR RADIACIONES GAMMA, Boln Jta, Control EnerRfa At6mica 9, 48,(1964) 25-8, (In Spanish) 

The control of insects by y-sterilization of the males is briefly described, and the advantages of this 
method ate tabulated. The ptineipai studies now in progress on its practical utilization ate 
summarized. :(NSA 19:1965,3910) , , 


969 Knipling', E.F. THE POTENTIAL ROLE OF THE .STERILITY METiinp FOR INSECT POPULATION 
CONTROL WITH SPECIAL REFERENCE TO COMIilNING THIS METHOD WITH CONVENTIONAL 
METHODS. ARS-3;)-9H, USDA series. Nov. 19(14, SAp. 

910 Knipling, E.F. THE STERILITY PRINCIPLE OF IRSIiCT POPULATION CONTROL, p.251-2 of 
"Proceedings of the 12th International Congress of Entomology, London, ti-lfl July 1964". 

Freeman, P., Ed. London, Royal Entomological Society of London, 1965, 

Review of various problems involved in the genetic control of insects. A table shows tiie relative 
trends of hypothetical insect populations subjected to different systems of control. By means of 
hypothetical models attempts liad been made to appraise the potential role of sterile-insect release 
in the elimination of various iriipottani insects. Two ways of employing sterile-imah* telease.s have 
been considered for controlling populations of tsetse (lies. One way involves the use of such relea.sus 
only to eliminate a low density population. The oilier inethod involves the application of a .single 
, insecticide mist spray treatment to reduce the natural adult population followed by the sustained 
release of sterile males, Thus, 1700 fully competitive sterile male tsetse flies/square mile lot 
about one year should eliminate a population that initially averages about 200 flie.s/.square mile. 

For a population of about 1000 tsetse flies/square mile complete elimination .should result from a 
single insecticide application, followed by the release of about 1500 siorlle males during the 
following 6-12 months. 


971 LaBtecque, G.C,, Keller, J.C. ADVANCES IN INSECT POPUI.ATION CONTROL BY THE 

STERILE-MALE TECHNIQUE, Report of a Panel held in Vienna, 20-24 Jul, 1964, STl/DOC/10/44, 
International Atomic Energy Agency, Vienna (Aiistri,i), Jun.l9(J5, 81p. 


Recent progress in inducing sexual sterility in insects is reviewed. Emphasis is placed cm fruit flies 
and tsetse flies but daw are included on 39 .species of economic or medical significance. The 
utilization of radioisotopes for labelling in.secis for use in ecological studies is also discussed. 

Dosage and rearing problems for large scale production of the various specie,? (in patticuinr, 

Dacus oleae and Ceratitis capitata ) are discussed. The "flushing reclmlqiie" of overloading natural 
re.soutoe5 with a sterile population lias been tried out in the field in Australie. Other field .studies 
are reported from Costa Rica, Israel, Tunisia (also using a*P), and USA. increasing attention is being 
paid to the tsetse fly ( Glossina palpalis ) in Central Africa (cheniosterilants proving very promising). 
The screw-worm eradication programme in Texas is discussed, several oilier species have been 
studied, with a view to eventual radiation-induced sterilization (the liorn fly Haeinatobia ittitans . 
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gossypiella, the European cornboter Qsttinia nubilalls , Aedes aegypti, Calatidra grau iiria, the 
cutworm moth Laphygma exigua, Acanthoscelides obtectus , the cotton tollwotm Clilotidea obsoleta 
the Colorado beetle Leptinotarsa decemlineata, Culex fatigaiis, Aede.s a egypti, Anopheles quadti- 
maotto, The status of chemosterilants Is reviewed in .some detail (p,46-52), work being reported 
on numerous species, The toxicology of chemosterilants is also di,scussed. Other topics considered 


are genetic manipulations (incompatibility, hybrid sterility, deleterious genes, gene propagation), 
adjuncts to the sterility approach, major pitfalls in release ptogtanmies, a proposed approach to the 
study of radiation sterilization and chemical sterlliz<ation (including a partial list of insects-on which 
sexual-sterility research has been initiated), the integration of the sterlle-itisect-release method 
with otlier means of control, and finally the theory of dominant lethality. Panel recommendations 
are summarized. 


972 Ramos, V.P. 0 METODO DOS MACHOS ESTERILIZADOS DE INSECTOS NA LUTA CONTRA AS 
PRAGAS. (The sterile-male technique in the fight against pests). "Colloquium held at tlie National 
Agronomical Station, Oeitas, Portugal, 8 Feb,l964", 25p. (in Portuguese) 

Review article. The principles of the method, radiation effects at the cellular level, and the 
radiosensitivity of the female and the male reproductive systems, ate discussed, also the results of 
trials carried out on various species to date, and the conditions under which the technique can be 
applied with success. 


973 Ramos, V.P. THE USE OF STERILIZED MALE INSECTS IN PEST CONTROL. 
Moqamb, 16, 177 (1964) 47-53. (InPortuguese) 
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Weidhaas, D,E. RESEARCH ON RADIOISOTOPES AND RADIATION IN INSECT CONTROL RELATED 
TO THE DEVELOPMENT OF THE STERILE-MALE TECHNIQUE, p. 189-95 of ''5th Inter-American 
Symposium on the Peacefui Application of Nuclear Energy". Washington, D.C., Pan American 
Union. 1965. 


The use of the sterility principle for the control or eradication of insect pests or vectors of disease 
offers a new technique in pest control operations. One means of using this new technique is tire 
mass production and release of insects sterilized by y-radiation into natural populations. The 
effectiveness of the method has been demonstrated in the suocessful eradication of the screw-worm 
fly, Cochlioniyia hominivorax, from the island of Curacao and the Southeastern United States, 

A current programme in the Southwestern United States has demonstrated that a high degree of 
control of this same fly in a non-isolated area can be achieved by the method. A recent pilot ex¬ 
periment has also demonstrated tliat the sustained release of sterilized melon flies resulted in the 
eradication of this pest of vegetables from the island of Rota in the pacific Ocean. Over the past 
several years encouraging results have been obtained in preliminary research on the sterile-insect 
method for controlling several other important insect pests. Results are summarized from research 
to date and ways ate considered whereby the sterile-insect method might be used alone or inte¬ 
grated with other methods to achieve control or eradication of certain insects. The role of radio¬ 
isotopes in fundamental studies relating to the development of sterile-male techniques is summarized. 
(Auth.) 


See also; 


555 Insect gametogenesis as a target, (Virliki, N., 1965) 


(i) Coleoptera , 

975(’) Hotber, E, MAIKAFER GEGEN MAIKAFER! EIN VERSUCH ZUR VERTILGONG VON ENGERLINGEN 
DES FELDMAIKAFERS ( Melolontha vulgaris Pabr.) MIT rSntGENBESTRAHLTEN MXnNCHEN. 
(Cockchafer against cockchafer) An attempt at eradicating larvae of the field cockchafer 
Melolontha vulgaris Fabr, by means of x-rayed males), Mitl, schweiz, Landw. 11, 10 (1963) 
145-55. (In German) 

For maturation feeding and mating oookohafers choose a patticular area and return to tire original 
emergence sites for oviposition, short of overpopulation or exhausted food supplies, the beetles 
will continue to follow the same pattern of behaviour. These foci of breeding activity and develop¬ 
ment therefore have the same practical effect as if island populations were to be investigated. From 
1956-1961! samples were obtained in three different areas, dug up during a flight year prior to 
emergence and flight. Subsequently, males were x-rayed with various doses (1000, 2000, 4000, 
5000,6000, 10000, and 20000 R) and then mated with non-irtadiated females. Theroinimal 
dose for temporary sterilization was 3000 R. No marked alteration in behaviour or life span was 
observed even after 20000 R, Field trials were made with males irradiated with 3000- 5000 R 
(average dose of 3325 R). Test regions were defined, and details of the operation given (marking,, 
irradiation, and release), 3109 Cockchafers were released from an open crate in 1969,8S941nl962. 
The subsequent drop in population was very marked, and the method shows great promise as preven¬ 
tive tteaiment, even under conditions where mass tearing is not possible, females copulate several 
times, and the population density in the area considered is low and cannot be dealt with effectively 
by other means, 

See also: 

659 The potential application of y-radiation, for the sterilization of Chlotidea obsoleta for the 
purpose of reducing its population. (Andreev, S.V, et al,, 1964), , 

971 Advances in Insect population control by the steille-male technique, (LaBreeque, C.C,, 
Keller, J,C., 1965) 

(ii) Diptera . 

976 , Anonymous, CONTROL OF MEDITERRANEAN FRUIT FLY IN CENTRAL,AMERICA. PlPtot, Bull. 

F.A.O , 13, 2 (1965) 47-B, 
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A project to eradicate Ceratitis capitata (Wied,) from Costa Rica by the rcleaiio of steri Ic males 
is in progress. Between July 1963 and .September 19(14, over 110 niillioii pupae id tlm fruit fly wurc 
reared from about 190 million eggs, over 63 niillioii pupae were itrailiatud from ;i ''“Co soiitce and 
over 60 million adults from tiie irradiated pupae were releasetl over an area of about 2- 5 siiuarc 
miles on the Puntarenas peninsula, where the principal host-fruit of the fly (available all tlie year) 
f'^^bialia cattapa. Monthly releases were begun in July 1963 and increased from January 1964, 
irradiated pupae being set out in cages from whicli the adults (which ciuurijed 1',!- 24 h later) were 
able to escape, The releases were sufficient to oumuiiibcr the existing fly population by 40 1 1, 
and the percentage of Teriiiinalia fmits infested, wliich vms 38-5*2 in Aug. - Dec. IbMi and 49,5 in 
Jan,1004, fell progressively until it was only 3 in Scp.iOiM, It is coiisidored that imite iaboratury 
work and larger releases over greater areas will be reiiiiired If the tecliriiqiie is to be improved, 

(RAE-A 53:1965,545) 

977 Anonymous, ORIENTAI, FRUIT Pl.IES.GONE I'ROM GUAM, Agric. Res., Wash, 13, 1.1 

(1905) 12-13, ~ ™ 

The sterile male technique was applied to the control of pacus dorsal is on tlie island of Cuaiu. 

Large numbers (20 x 10“) of sterile males were released in 1963, at a cost of 4 cents/acre. This is of 
particular interest when compared with the cost of conventional chemical control measures. 

978 Cohen, 1. INSECT CONTROL BY THE STERILE MALE TECHNIQUE. Haklauih Israel 10, 4 (liiilS) 
45-46, 

The article is mostly concerned witli Ceratitis capitata , 

979 Donnelly, J. POS.SIBLE CAUSES OF FAILURE IN A FIELD 'I'l'ST 01^ THE "STEIillJi MAI.ES" METHOD 
OF CONTROL, p. 253 of "Proceedings of tlie Tdili International Congte.sii of Eiitomulogy, London, 
8-16]ul.l9(!4". Freeman, P,, Ed. London, Royal lintomolugical society of l.ondoii. luliii. 

After relea.se of large numbers of y-tadiation-stcrilized Liieilia sericaia into a small, apparently 
isolated, population for two seasons, reliable estiniatcs showed that the population had not even 
been reduced. Various aspects of the test ate examined for any evidence uf possilile causes oifailitre. 
No clear-cut cause could be demonstrated. Serious impediments to the success of the iiietliod may 
' have existed in the sector of rBlea.se and maintenance of adequate iiuiiihets of adequately viable, 
sterile individuals. Both males and females ate sterilized by doses of 4,590 rep tind above, Material 
for release was treated with 6000 or 7000 rep, at which dose adult loiijievity was reduced to ti0"/s 
of normal. There was evidence tliat the sterile male was nut as effective as the normal in acliievlng 
a second copulation, and was incapable of a third. Normal males, on the other hand, average at 
least six and ate, sometimes capable of up to twelve copiiiations, Duo to the fact that neiilicr 
sex can mate within theii first three adult days, thus allowing for some dispersal, the danger 
of absorption of the total potency of a sterile male by a single sterile female Is reduced. 

An unknown and po,ssibly serious loss of effective sterile pupiilation rnay have occurred due tot 
(a) serious depredation at emergence while large numbers of newly emetged flies were aggregated 
at the release sites; (b) loss of viability Inherent in laboratory strains under field conditions; 

(c) very low emergence rates in released matetial during the first season especlallyi (d) vnlncrabi-; 
lily of young material to extreme weather conditions, 

980 Feton, M. STERILISATION DE Ceratitis capitata I'AR LES IHRADIAT10N,S. Interim Report, 

received July 20, 1904. 5p. (mimeographed) 

kn conclusion d'nne ptemihre sdtle d'essais, il apparaft h I'dchelle dii Lalwratoite qiie les inellleutes 
conditions, pour obtenlr une stfitilitd presque totale des tiiillcsi soieiit faites d'une dose de 8 h 10 kR 

appliqudes,!i des pupes de H jours, Pour Stteefficaoe.s, les riidlanges de population dolveiit Strede 

I'ordte de 30 inseotas stdriles pout 1 fertile, ' 

981 Hightower, B.G., Adams, A.L., Alley, D. A. DISPERSAL OP RELEASED IRRADIATED LABORATORY- 
REARED SCREW-WORM FLIES, J, econ. Ent , 58, 2 (1965) 373-4, 

The initial release point was on the Colorado Rivet: about 15 mile;; NE of l.lano, Texas. Aliout 

200000 files, marked with red or blue dye, were released at weekly intervals from '25 Apr, -15 Nov, 
1964, in late July, the release point was moved 120 miles up the Coloradtj Rivet. All traps were 


n 
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placed along the Colorado and Concho Rivets. A maximum dispersal range of 180 miles for 
individual flies was obtained. 

982 Hightower, B.G., Alley, D.A. OBSERVATIONS ON THE EFFECTS OF RELEASING STERILE SCREW- 
WORM FLIES IN NORTHWESTERN VERACRUZ, MEXICO, Bull, ent. Soc. Am, U, 3 (1965) 173. 
Abstr. 376. Presented at the "Annual Meeting of the Entomological Society of America, New 
Orleiins, 29 Nov. - 2 Dec. 1965". 

The feasibility of controlling screw-worm flies over large areas by releasing sterile flies on flight 
lanes 8 miles apart was tested in northern Veracruz, Mexico, Promising results were obtained in 
areas with low populations of native flies, but increasing populations in favourable environments 
were not controlled. (Abstr.) 

933 Husman, C.N. USE OF AIRCRAFT IN THE ERADICATION OF SCREWWORMS IN THE SOUTH¬ 
EASTERN UNITED STATES. Int, agric. Aviai. Conf, (1964) 56-57. (4th International Agricul- 
tural Aviation Conference. 1962), 

Use of sietile-fly technique for controlling Cochliomyia homlnivotax . (BAg 30il966,4784) 

984 International Atomic Energy Agency, Vienna (Austria). APLICACIONES DE ENERGIA NUCLEAR 
ENENTOMOLOGIA, Bolnjta Control Energi'aAiamica 9, 48 (1964) 103-6, (In Spanish). Trans¬ 
lation of Circular Letter SC/822-2, 

Four possible projects fot ihe eradication of insects using male sterilization by y-radiation and 
supported by the IAEA are described. The insects to be eradicated are the Mediterranean fruit fly. 
the olive fly, locusts, and the tsetse fly, The cost of a coordinated investigation to determine 
the feasibility of the projects is estimated, 

985 Katiyar, K.p., Valerio, J. EFECTO CAUSADO FOR LA INTRODUCCION DE MACHOS ESTERILI- 
ZADOS POR RADIACION GAMMA, EN UNA POBLACION NORMAL DE MOSCAS DEL MEDITERRANEO 
( Ceratitis capitata) . (Effectofintroducing males sterilized by y-radiation into a normal population 

of Mediterranean fruit fly ( Ceratitis capitata ), Turrialba W, 4 (1964) 211-12, (In Spanish, 
with English summary) 

The males were exposed to 101(R of y-radiation from a eoCo source, at 1600 R/min, A reduction 
in sexual vigour and fertility was observed. 

986 Katiyar, K.p., Valerio, J. FURTHER STUDIES ON THE POSSIBLE USE OF STERILE-MALE 
RELEASE TECHNIQUE IN CONTROLLING OR ERADICATING THE MEDITERRANEAN FRUIT FLY, 
Ceratitis capitata Wied,, FROM CENTRAL AMERICA, p, 197-202 of "5th Inter-American 
Symposium on the Peaceful Application of Nuclear Energy". Washington, D.C,, Pan American 
Union. 1965. 

Since its recent appearance (1955) in Costa Rica, the Medfly has produced a highly adverse effect 
on the IpMl fruit industries. In spite of strict quarantine regulations observed on the country's 
two frontiers, the fly has managed to cross the borders. It has already spread into Nicaragua and is 
reported recently to have entered Panama. The Medfly meets all the basic requirements for control 
by the sterile male technique, A cooperative project between the Inter-American Institute of Agri¬ 
cultural Sciences and the Organismo Internacional Regional de Sanidad Agropecuaria (OIRSA) has 

been under way for the past two years to explore the feasibility of this method of control under 

Central American conditions. Irradiation tests carried out with a ®Co pool irradiator, have shown 
that males irradiated with 10000 or 12500 R at a 7-, 8- or 9-d-old pupal stage produce sperms 
wnh almost 100% dominant lethal factors., Females treated at similar stages do not lay eggs beyond 
7500 R, Such pupal treatment inhibits neither the adult's emergence nor decreases its subsequent 

survival rate. Contrariwisej a slight increase in the longevity of the adults, especially females 
, was noticed when flies were, treated with 10 000 or 12 500, Rat the 7-d-old pupal stage. Irradiated 

males do not seem to compete equally with normal males in insemina tion. In a laboratory test in 
small cages, overflooding of the normal population by 39-times with sterile flies reduced the fertility 
of normal females by 89%. To test the laboratory findings in the field, weekly releases of mote than 
halt a million irradiated flies have been under way since May 1963 in a small semi-isolated test 
areaof ,~4kmV(Auth.) 



987 Moh, C.C. STERILIZATION OF MEDITERRANEAN FRUIT FLY. p. 419 of "Research and Develop¬ 
ment in Progress. Biology and Medicine. No,3". Abstr. TII>4203, Division of Technical Infor¬ 
mation Extension, (AEC), Oak Ridge, Teiin. Apr. 1964 , 290p, 

988 Moh, C.C. THE APPLICATION OF NUCLEAR ENERGY TO AGRICULTURE. Annual Report. 
TID-20708, Inter-American Inst, of Agricultural Sciences, Turrialba, Costa Rica. 1 July 1964, 76p. 

Section D(p.61-67) deals with the sterilization of the Mediterranean fruit fly and its application 
to fly eradication, studies include work on mating behaviour; single- and tnulti-mating effects 
on egg hatch; effects of alternate matings of normal and sterile males on fertility: effect of cage 
size on fertility; field test with sterile releases (release of ~ 120 000 labelled adults at Chacarita 
in April 1964 showed that allowances must be made for the constant migration of released flies). 

The study of the ecology of the tropical warble fly. Derrnatobia liomlnis Linn., and a method of 
control, with a view to applying the sterile male technique are considered on p.67-S. 

989 Morales, E. ACTIVITIES OF THE MEDFLY INVESTIGATION SECTION DURING JULY 10, 1963 - 
JUNE 30, 1964 ON INSECT CONTROL BY RADIATION, OIRSA, SAN SALVADOR, EL SALVADOR, 

NP-15348, Organismo internacional Regional de Sanidad Agtopeoiiarla, San Salvador (El Salvador), 
nd, Ulp. 

Procedures used for the tearing and radiation exposure of massive numbers of Mediterranean fruit 
flies are discussed. Adult flies were exposed to lOOOO R y-radiation and pupae were exposed 
to 2500 R. Several hundred thousand adult flies were released in a test area to study the effects of 
sterile adults on population control, Preliminary results are reported, Studies were also con¬ 
ducted on the biological control of the Mediterranean fruit fly by parasites and the behaviour 
of the flies, in which flies marked with radioisotopes or colour points were released, (NSA 20; 
1966,12633) 

990 Morales, E. SUMMARY OF THE MEDFLY INVESTIGATION SECTION'S ACTIVITIES DURING THE 
PERIOD JUNE 1964 - MARCH 1965 ON INSECT CONTROL BY RADIATION. NP-15349, Organismo 
Internacional Regional de .Sanidad Agropecuaria, San Salvador (El Salvador), nd,, 13p, 

Procedures for the rearing of mass numbers of Mediterranean fruit flies, exposed to mC o y-radiation 
during various developmental stages, and the marking of irradiated flies with fluorescent powders 
are described, Preliminary results are repotted from studies on the effects of the release of radi¬ 
ation sterilized flies on populations of the insects in Nicaragua and Panama. (NSA 20il966i 12634) 

991 Organismo Internacional Regional de Sanidad Agropecuaria, San Salvador (El Salvador), SUMMARY 
OF THE MEDITERRANEAN FRUIT FLY INVESTIGATION PROGRAM JUNE 1964 THROUGH MAY 1965. 
OIRSA-AID-USDA-AIEA-IICA. 1965. 8lp. 

A number of tests were made, in the laboratory as well as in the field, to obtain information to 
improve the massive reproduction technique and .release of sterile Ceratitis capitata, Techniques 
of mass rearing, sterility determinations for flies after ®»Co irradiation, mortality of sterile flies 
released in the field, a technique for marking adults of sterile flies, and optimum temperature 
conditions during rearing, just prior to emergence, and prior lo release are aihong the problems. 
studied. Numerous tables are given. The pteliminaiy aspect of the work is stressed, 

992 :smith, C.L. THE STERILE SCREWWORM FLY PRODUCTION PLANT. "Proceedings of the , 

. 14th Annual Meeting. Texas Agricultural Aviation Conference and Short Course Pest Control, 

' Bl-BS. 1965". 

893 Soria, F, PERSPECTIVES DE.LUTTE BIQPHYSIQUE CONTRE Ceratitis capitata .Wied. EN TUNISIE. 

, Documents Techniques S (1965) 9p, Tunisia. Institut National de la Recherche Agronomique, ' 

' Ariana,'. 

994 Steiner, L.F., Harris, E.J. , Mitchell, W.C,, Fujlnioto, M,S., Christenson, L.D. MELON FLY. 
ERADICATION BY OVERFLOODING WITH STERILE FLIES. J, econ, Ent. M, 3 (1965) 519-22, 

The melon fly, _D_acus cucurbiiae Coquillett, was eradicated from the 33 square mile island of Rota,; 
M,I., by the release of 257 million flies irradiated as pupae with 9.5 kR from a mcd source. 




Pupae were produced in Hawaii and ait shipped 3800 miles. Releases were made from both air and ’ f 
ground at weekly intervals between Sep.1962 and JulylOGS. They were preceded by low-cost }■ 

applications of concentrated protein hydrolyzaie-malathion bait sprays, limited to about 20 of the |, 

principal fly-producing sites. Predators, off-island drift, and shorter life of boxed flies reduced j, 

the efficiency of the releases. Fruit infestations disappeared late in Decernber 1962 and none 
occurred in 1963. Sterile eggs were found until the end of February 1963, Sterile flies of both [ 

sexes congregated in host plantings, the same as wild flies, but sting damage by females was far | 

less per female than by wild individuals. Some sterile flies of each sex lived 4 months after the i 

last release. (Auth.) ‘ 


See also: 


632 

637 

907 


How far a fly can fly. (Anonymous, 1065) 

The effect of cobalt 60 gamma rays on the biology of the eye gnat, Hippolates pusio Loew. 
(Flint, H.M,, 1965) 

Field behavior of sexually sterile Anopheles quadtima'oulatiis males. (Dame, D, A. et al., 
1964) 



(iii) Lepidoptera : ’ 

994-a Ciilyginskaya, M, A. THE POSSIBILITY OF UTILIZING GAMMA RAYS FOR SEXUAL STERIU- | 

ZATION OF THE MALLOW MOTH ( Pectinophora inalvella Hb,). Dokl, Akad Nauk S5SR (1963) i 

76-78, R. Zli, Biol. No. 1E180. 1964, Presented at; "Fifth Conference of the All-Union Ento- | 

mological Society, 1963". | 

995 Graham. H.M., Glick, P.A., Ouye, M.T,, Martin. D.F, MATING FREQUENCY OF FEMALE [ 

PINK BOLLWORMS COLLECTED FROM LIGHT TRAPS. Ann, ent, Soc. Am, M, 4 (1965) 505-6. \ 

Studies on the possibility of controlling Pectinophora gossypiella (Saund,) on cotton by the release | 

of sterile males created Interest in the frequency of mating of the females in the field. Dissection | 

of females taken in light traps in Texas in 1962-63 indicated that, although multiple mating , I, 

occurred, single mating was by fat the commonest. During the early part of the season, while the ;■ 

population was still low, there was a high proportion of unmated individuals, and In view of this i 

and the high mortality of young,larvae during this period releases of sterile males would best ' | 

be made at this time, (RAE-A 53:1965,614) f 



996 Husseiny. M.M., Madsen, H.F. STERILIZATION OF THE NAVEL ORANGEWQRM, Paramyelojs ; 

ttansitella (Walker), BY GAMMA RADIATION (LEPIDOPTERA: PHYCITIDAE). Hilgardia 36, 3 , i 
(1964) 113-37. I 

■ r 

The studies described were directed towards the control of P. transltella (Wlk.) on almonds and ' i 
walnuts in California by the release of insects sterilized after y-irradiation (from a ^Co source), [' 

Laboratory culture required a high relative humidity and good indirect air circulation, Successful , i; 

mating was obtained at temperatures between 10" and 16'c, with a light intensity similar to that L 

of the early-morning iioiits. Temperatures of about 28"C favoured growth and development, , I 

Irradiating eggs or larvae did not give complete sterility without injurious effeou and high i 

mortality. Common injuries were failure to pass a critical stage of development, delayed nidta- | . 

motphosis and deformation of pupae or adults. Mature pupae about 8-d-old best tolerated Ittadl- "I 

atlon and also were convenient to handle. Both sexes were sterilized completely by exposure of 
the mature pupae to a dose of 50 000 rad* and this treatment did not seem to affect mating habits, | 

egg-laying or length of adult life. A dose of 40 000 rad very nearly sterilized most of the pupae : '. 

treated, but npt with sufficient certainty fcr use iii a control project. Multiple matings were fairly f 

common but would not interfere with the success of a control programme. At least otie female |' 

mated 5 titiies, and some males mated 3 times arid probably mote. The most Important result f. 

of the work .was the, demonstration that sterile females of P. transltella can be used for autocldal |, 

control as successfully as sterile males. Adding both sterile males and sterile females to a normal ! ■ 

population gives two-way competition for the notmal mates and does not simply add but,aotually, , , : f 

multiplies the probabilities of sterile matings by the normal males, and the normal females,, I - 

(Based on auth. summary) , ' | 
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997 Katiyar, K.P,, Ferrer, F. STERILIZATION OF THE MEDITERRANEAN FRUIT FLY AND ITS APPLI¬ 
CATION TO FLY ERADICATION. p,G9-94 of "The Application of Nuclear Energy to Agriculture. 
Annual Report", NYO-2043'103, Inter-American Inst, of Agricultural Sciences, Turrialba, Costa 
Rica. 1 Jul.1965, 107p. 

Experiments were carried out to obtain detailed information on the fertility of females which first 
mate with a normal and later with an irradiated (sterile) male, or vice versa (p. 69-73), The sterile 
males were obtained by irradiating pupae with a dose of lOOOO R 24 li prior to adult emergence. 

First mating of virgin females and males was permitted when the adults were 5 d old. Eggs were 
collected daily. A second mating with appropriate males was permitted a week later. The results 
which are tabulated indicate that the effect of matings with normal males subsequent to sterile 
matings is almost twice as great (as far as the fertility of the females is concerned) as when sterile 
matings follow the normal ones. - The effect of humidity on egg-hatch of the Medfly is described 
on p. 74-84. An evaluation of tlie petfomiance of four different types of yeasts in the larval diet 
is given on p,94-93, and the report finishes with a brief note on the progress of the cooperative 
project with OIRSA (Organisnio Internacional Regional de Sanidad Agropecuatia (Central American 
Phytosanitary Organization)) on the Medfly (p.94), 

998 Proverbs, M.D, THE STERILE MALE TECHNIQUE AND ITS POSSIBLE USE FOR CODLING MOTH 
ERADICATION. Can, Ent, 96 (1904) 143. 

When mature male pupae of the codling moth, Carpocapsa pomonella (L.), were subjected to 
40 000 rad of y-radiation, dominant lethals weie induced in at least 98‘'/i) of the sperm without 
affecting adult emergence, mating, or adult longevity. Higher exposures reduced the frequency 
of mating. The female codling moth was more radiosensitive than the male. In general, radio- 
sensitivity of both sexes decreased as development progressed from the egg to the adult stage, 

The progeny that survived from normal females x irradiated (30 000 rad) males were at least Win 
male; female progeny were completely sterile, males mostly so. When irradiated males (exposed 
as mature pupae to 40000 rad) were confined over dwarf apple trees with normal males and normal 
females In the proportion of 10; 1; 1 the reproductive potential, based on the numbers of mature 
larval progeny, was reduced S5"/i). When the ratio was 20; 1:1 the reproductive potential was 
reduced %% The sterile male technique is now being tested for codling moth eradication in an 
isolated apple orchard in the Okanagan Valley of British Columbia, 

999 Proverbs, M.D,, Newton, J.R., Logan, D.M. PROGRESS REPORT ON CODUNG MOTH CONTROL 
BY THE STERILE MALE TECHNIQUE. WP/33/7, p.31. 1964-1965. Unpublished work. 

1000 Katiyar, K.P. , Ferret, F. EVALUATION OF THE STERILE MALE TECHNIQUE FOR CONTROLLING 
THE COFFEE LEAF MINER, LeucQptera coffeella Guer, p. 97-102 of "The Application of Nuclear 
Energy to Agriculture, Annual Report". Nyo-2043-108, Inter-American Inst, of Agricultural 
Sciences, Turrialba, Costa Rica. 1 Jiil.1965, 112p. 

After discussing the damage due to the leaf miner and its biology, the authors consider the theoreti¬ 
cal suitability of the sterile male technique to control measures against the pest. With regard to 
possible rearing, larval duration is short (~3 weeks) and the amount of food consumed by an indi¬ 
vidual larva very little. Although no leaf miner has so far been reared on an artificial diet, several 
leaf-feeding Lepidoptera have been reared successfully, The dispersion of the (winged) moth should 
present no problems following release. The miner population fluctuates greatly, teaching some 
very low seasonal levels when release of irradiated males would be very effective. The^ adults of 
the leaf miner ate non-destructive to man, animals, and plants. The only stage damaging to 
; plants is the larva, so that sterile males would not cause any additional damage on release, in¬ 
secticides used so far did not affect the pupa in its silken cocoon but did affect beneficial insects. The 
; sterile male technique therefore appears to be very promising for controlling the coffee leaf miner, 

' Seealso; ,,'. 


633 Effect of gamma radiation on the sterilizatlc 
didae). (Atwal, A,S., Sethi,>S.L,, 1964) 


ircyta cephalonlca: 


635 Suppression of the reproductive potential of the potato tuberwotm, Gnorimoschema operculella 
by gamma irradiation. (Elbadry, E., 1964) “ “■ 

647 Lethal and sterilising effects of cobalt-60,gamma rays on Argytoploce leucotreta. (MvbutEh 
A.C., 1963) , ----- 
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(iv) Hemiptera 

See: 

639 Gamma radiation and the reproductive behavior of male Rhodnius prolixus . {Gomez-Nurnez, 
J.C., 1964) 


(b) Ovei’loading Resources 

See; 

971 Advances in insect population control by the sterile-male technique. (LaUtecque, G, C., 
Keller, J.C., 1966) 


3. Infestation and Countermeasures 
(a) Stored Products 

1001 Cornwell, P.B,, Bull, J,0.. Pendlebury, J.B. CONTROL OF WEEVIL POPULATIONS (Sitophilus 
granarius (L.)) WITH STERILISING AND SUBSTERILISING DOSES OF GAMMA RADIATION.*'' 
p.71-95 of "Entomology of Radiation Disinfestation of Grain". Cornwell, P.B., Ed. Oxford, 
Pergamon Press, 1966"'^ 236p. 

The efficacy of 16000 rad, recommended for industrial applications of y-radiation for tire control 
of insects in grain, is substantiated by the complete sterilization and death of 10 million insects of 
a wild strain of grain weevil under conditions simulating bulk storage. Substerilizing doses of 
10000- 14500 rad suppress weevil populations to a very low level and prevent theit increase for 
4-8 months; this period of "short-term" control is related to the size of the population and oxygen 
tension at irradiation. The reproductive potential of fertile and subfertile grain weevils is depressed 
whan added to large irradiated populations; partial ptotectioii to tlie grain against reinfestation is 
afforded by the insemination of contaminants with sterile sperm, which remains oorapetitive within 
the female and with fertile sperm subsequently inseminated, for periods greater than 4 months, 

A reduction in reproductive potential of weevils wli ich may be underdosed at irradiation gives con¬ 
siderable flexibility to the requirement of dose uniformity in plant design for disinfestation of grain, 
(Auth.) : ;; ' 

For an earlier report of the same title, AERE-R'3892, see 11/1479, 

Since the work reported in this volume was carried out by the Entomology Group of the 
Wantage Research Laboratory, U.K. A.E.A,, during the period 1906-6T, individual papers are in¬ 
cluded in the present bibliography although they were actually not published in book form until 1966 

1002 Laudani, H., Tilton, E.W., Brower, J.H. USDA RESEARCH PROGRAM AND FACILITIES FOR 
THE USE OF GAMMA IRRADIATION IN THE CONTROL OF STORED-PRODUCT INSECTS. , 

Fd Irrad. 6 (1965) Ae-A9. / : / :V 

A 5®Co Irradiator for grain disinfestation to be located at Savannah, Georgia, is described, The 
. pilot plant, which will be operated by the USDA, will be located neat to a railroad spur in an 
arrangement such as to permit continuous grain flow. Total activity of the ,®fCo source will be 
about 26000 Ci and capacity of the Irradiator will be from 2500 - 10 000 lb of gtain/h. In addition 
to bulk grain irradiation, packages and bags of a large range of processed agtioultutal commodities, 

, including various oerealS:and grain products, dried fruit and nuts, and legumes may be processed 
in a separate, section of the irradiator designed for package handling. Research will be oriented 
toward establishing; the minimum effective lethal dose for use In packaging plants where complete 
and immediate mortality of the insects is required; and the rolnimuro effective dose to induce 
dominant lethal genes, thereby breaking the teproductlve cycle of the insects, (NSA 20:1966,19124) 


1003 Matzke, F.O. IRRADIATION STUDIES WITH INSECTS INFESTING BULK GliAiM ANil PACKAGED 
COMMODITIES, p,53-5,'> of "Radiation Pasreuiizatlon of Foods. Summaries of Accoiiiplislmient", 
Presented at the "5th AnnualCoiiuactors Meeting, 20-‘21 Oct.lDGS", CONF-651024, ml, 910p. 

Constriictioii of a bulk grain .ind p.ackaged commodity irradiator at Savanmah, Ga,, is repotted to 
be almost completed. Results are reported from preliminary studies on tlie radiosensitivity of 
insects infesting stored products. Insects were exposed to doses of 10, 20, 30, 50, or lOi) krad 
y-Tiidiation during the egg, larva, pupa, and adult stage. The nierdiam grain beetle and die 
almond moth, Cadra caiitella , were both found to bo very radiosensitive, (NSA ‘20:1066,11324) 

1004 Ross, E. DCKIMETRY, TOLERANCE, AND SHELF-LIFE EXTENSION RELATED TO DISINFE.STATION 
OF FRUITS AND VEGETABLES BY GAMMA IRRADIATION, p-dfl-iYd of "liadiaiioii [’.isteiitizatioii 
of Foods. Suimiiaties of Accoraplisliment". Presented at the "4th Annual Contractors Meeting, 

21-22 Oct, 1964". CONF-641002, Division of Isotopes Development, AEC and Division of Biology 
and Medicine, AEC. '21Cp. 

Practically all fruits and vegetables, and some flowers, ate subject to rigid plant quar.antliic 
restrictions for out-shipment to the Mainland USA from Hawaii. The pre.sent commercial variety 
of pineapple, which does not catty fruit fly Infestation, is permitted for shipment witliout restrictions. 

■ Fumigation by etliylene dibromide is tequired prior to slupiiiciii for papaya fruits. Since 1054 the 
Hawaii Fruit Fly Investigations Laboratory, USDA,has been developing information on ionizing 
radiation dosage requirements to obtain disinfestation, Allii-Ci “Co-facility was installed at that 
time for this purpose. Experiments to date have indicated that low dosages of 20- 25 krad can 
effectively disinfest pap.iya, cucumber, lychee, and tomato, Insect species were found to vary 
in susceptibility and fruit varieties to vary in tolerance. Mango fruits present a special probleiii 
by reason of seed weevil infestation. Although naked weevils can be sterilized or killed with 
25 krad, those in the seeds inside the fruit resist external dosages up to 100 ktad. Present evidence 
Indicates that y-ittadiation dosages to prolong the shelf-life would be sufficiently liigh to ensure 
disinfestation, 

See also; 

641 Susceptibility of the saw-toothed grain beetle, Otyzaephilus siirinamensis (I..) to gamma 
radiation, (Jefferies, D.J., 1966) 

647 Lethal and sterilising effects of cobalt-60 gamma rays on A r gyroploce l eucotret.a. (Mybiirgh, 

A, C., 1963) 

651 Some effects of gamma radiation on Rliizopertlia dominica (F.), Cadra cautella (Wlk,), 

Plodia interpunctella (HUbn.) and Lasiodetnia serricoine (F,). (Pendlehurv, I.B. etal.. 

1966) 

653 Susceptibility of Australian strains of Sitophilus and Tribolium species to gariHiia radiation. 
(Sliipp, E., 1966) 

656 .Sterilizing effects of gamma radiation on eight insect and one mite species that infest stored 
products. (Tilton, E.W. etal,, 1964) 

811 susceptibility of the grain and rice weevils, .Sitophilus graiiatius (L.) and Sltopliiius zeanuiis 
Mots, to gamma radiation, (Cornwell, P.B., 1966) 

846 Irradiation studies with insects infesting bulk-grain and packaged commodities. (Tilton, E.W., 
Brower, J.H., 1965) 

877 Effects of ionizing radiation on pests in cereals. II. Effects of cobalt-60 radiation on Tyro- 
glyphus fatinae mites. (Szyszko, E,, etal,, 1962) ' 

883 The effect of culture environment on the susceptibility of ,Sltopliilu,s gtaiiatiu 5 ([,.) to gamma 
V tadiatiom (Bull, J.O,, Cornwell,-p.B., 19C6) ” 

lfl09 The possibility of using the “Co radioisotope against grain storage insects. (Hlazek, J. et al,. 

,; '■ 1964 )';' 

1010 The entomoiogy of tadiafion disinfestation of grain. (Cornwell, P,II,, 1966) 

1012 Application of ionizing radiation to grain disinfestation. (Goreslinc, H.E. , 1965) 

1014 Effects of continuous and fractionated doses of gamma radiation on the survival and fertility 
of SitQphllusgranatius (L,). (Jefferies, D,J,, 1966) 

1018 Dosimetry, tolerance, and shelf life extension related to disiiifestatloti of frult.s and vegetables ■ 

bygamma Irradiation. (Ross, E., Btewbaket, J.L,, 11105) 

1019 Disinfestation of dried fruits. (Shchegoleva, G.!., 1903) 
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(b) Disinfestation Measures (Sources. Conveyor Systems. Etc.) 

1005 Cornwell, p.B. RADIATION DISINFESTATION OF GRAIN ■ THE LAST 5 YEARS. Fd Irtad. 6 

(1965) A2-A5. - 

Development of the programme for radiation disinfestation of grain is reviewed. The events that 
have taken place over the past five years ate surveyed as a hackgrotind to the joint action now being 
taken by the IAEA and FAO to establi,sh a pilot plant for evaluating radiation disinfestation of grain 
a.s an industrial process in Turkey. It is concluded that at best radiation disinfestation is an additional 
insecticide technique, which is never likely to replace present practices, but may be considered as an 
alternative where conditions are favourable for its application. (NSA 20; 1966,19123) 

1006 Anonymous. THE UNIVERSITY OF HAWAII IS AWAITING DELIVERY OF A 30000-CORIE ““Co IRRADI¬ 
ATOR. Nucleonics Week 5, 46 (1964) 4. 

The pool-type facility - Mark IV of a model designed at Brookhaven National Labs and already in 
use at several US universities - will be used in experimental irradiation treatment of papayas, pine¬ 
apple and mangos. The food container, which i.s manipulated inside the 12 ft deep tank by a hoist, 
can be temperature-controlled from 20-150"F. Additional tubes holding small canisters can be 
used for small batch tests, (From citation) 

1007 Anonymous. AGRICULTURE DEPARTMENT (THE) HAS AWARDED TWO COBALT CONTRACTS .... 
Nucleonics Week 6, 17 (1965) 5. 

(Agriculture Dept, has awarded two cobalt contracts) "to American Nuclear Cotp„ Oak Ridge, One 
involves encapsulation of 30 OOO Ci for a new and versatile,research irradiator at North Carolina 
State Univ. USDA's Entomology Research Div. Is supplying the Co, and a grant from the State's 
Board of Science & Technology will finance the facility, on which AMF Atomics (in its first irradi¬ 
ator proposal) is apparent low bidder, The second USDA order is for 2800 Ci of ««Co, its encapsu¬ 
lation and construction of five insect sterilization units. These will be scattered from Mexico to 
Oregon for experiments in the eradication of a variety of fruit and crop pests. The North Carolina 
Staie-irradiator, designed by Martin Welt, university director of nuclear science & engineering, will 
feature a second, higher specific-activity ™Co source (5000 Ci at 50 Ci/g) in a variable-intensity 
irradiator, which Welt says will permit very precise dosages, The second source will be ordered 
soon". (Direct citation) 

1008 Boisot, M., Henrion, B. PROCEDE ET INSTALLATION POUR LA DESTRUCTION D'INSECTES 
PARRAYONNEMENTS NUCLEAIRES, Prop, ind. nucl, 7, 18 (1964) 76. 

Ptocddd de stdrilisation d'insectes par radiations nucldaires coiiipottiint deux stades; 1) attraction 
des insectes par dmanations d'un ptoduit chimique contenu dans des coupelles, pat exemple! 
-1,2-sec-butyl 6-methyl 3-cyclohexene 1-carboxylate, ou Tessence d'angdlique, on analogue pour 
la mouche des fruits; -1,2-sec-acdtoxy 1-hydroxy-cis-9-octaddcine pour le bombyxi 2) sterilisation 
par une source radio-active (dmetteur fl ou y) disposde dans un container Vrintdtleut d'un logement 
de bdton, et fermd par un bouchon solidaire d'un couverele amovible sur lequel sont fixdes les 
coupelles, (Res.) 

1009 Blazek, J., Dockal, J,, Kolin, J. THE POSSIBILITY OF USING THE “to RADIOISOTOPE AGAINST 
GRAIN STORAGE INSECTS. Mlynsko-Pekaisky Pmmysl 10 (1964) 03S-9. (In Czech) ' 

Containers with grain, to which were added 30 live grain beetles (Calandra graiiaria L.) and arain 
that had beetle eggs, were exposed to various doses of 'iiCo y-radiation. A 5000-rad dose was suffi¬ 
cient to exterminate the beetles, their eggs, and larvae.. Three arrangements for irradiation of grain 
are described. In two cases, the grain would be irradiated as it passed slowly into the sHo. The 
third,, and recommended arrangement, involved the placement of a metal tube along the shaft of 
the silo. The source would be suspended inside the tube on a cord, which could be unwound and 
wound by a motor at the top of the tube or pipe. The radiation source could be raised or lowered 

to obtain the desired exposure. (NSA lOiieeS, 32630) 

Prerlses" Disinfestation of Grain". , Oxford, Pergamon 



The work had been carried out by the Entomology Group of the Wautogc Research Laboratory in 
1965-61, This group wa,s established as part of die coriuibution of the United Kingdom Atomic 
Energy Authority to the finding of possible industrial applications of the new sources of radiation 
now available, The book contains a foreword by H. Selignian, an introduction by the Editor (pp, 
xi-xx), who reviews the necessity for the treatment of stored grain to free it from insect pests aild 
the development of the use of ionizing radiation for this purpose, and a final discussion by him 
(pp. 187-227, 2 pages of references), in which lie surveys tlie various problems that may arise in 
the application of radiation for the disinfestation of grain as an industrial process. The hulk ol the 
book consists of 13 scientific papers, with summarized findings and conclusioiis, 

Farkas, H., Ki,ss, I., Razga, Z., Vas, K, EXPERIMENTS ON THE INFI.UENCT OF lONlYlMG 
RADIATIONS ON THE GROWTH OF BREWING BARLEY, lirairwissenscliaft Ul (1963) 483-(,)1. 

(In German) 

The effects of 250-kV x-rays In dose.s varying from 1.5 - 60 krad on the sprouting of iiarlcy to be 
used in brewing were investigated. The x-tays were applied during .steupiiig or at different points 
during germination to study the development of root growth in batle)!, |i was found that radiation 
doses of over 12 krad exert an inhibitory action on tlie development of the routs but do not arrest 
the growth of tips and tendrils. The radiation could he iiseil conveniently during storage of the 
barley since it also has a letlial action on insect pests wiiicii notnially contaminate tiie grain, and 
thins prevents damage by them. Tlie action of radiation doses of 25-800 krad was therefore investi¬ 
gated on air-dtied barley (moisture content 11.1%). On die basis of a 4-d growtli test, it was 
established that steeped barley of moisture content of 35 - 45% is 5 ti iiicjs more sensitive to radi¬ 
ation than air-dtied barley. Radiation sensitivity is increased both with increasing moistnrt'. content 
above 16,3%and when it,is lowered from 13,7 - !l.5"/o. During storage of the irradiated air-dtied 
barley for 7 months, no regeneration was observed, A close relation was found iietween liie increase 
in inMt yield and the reduction of the growth of roots obtained after irradiating the grain. After 
treating the air-dried barley with doses of 60 - 100 krad, the malting loss was reduced by 1 - 2%. 

All qualitative characteristics of the malts prepared from the irradiated barleys were satisfactory, 

The increase in malt yield obtained by irradiation occurred witliout (listurbaiice of the enzymic 
processes which occur during germination. (From NSA 20il9(Ili,l«Cli)) 

1012 Goresline, H.E. APPLICATION OF IONIZING RADIATION TO GRAIN DLSINFRSTATION, Fd Irtad. 

6 (1966) A10-A12. -- 

Genesis of a pilot plant In Turkey for the radiation disinfestation of grain is discussed, 'i'lie in- 
stallation will consist of a ““Co irradiation unit of approximately 15u OOu Cl located iti an operating 
grain temiinal as an independent unit that will not interfere with the normal operation of the 
tenninal. The pilot plant will be used to study the effectiveness of gniiii radiosterili;sation under 
actual conimercial conditions and to identify the problenis that would he encoiinteied in applying 
the method to all grain taken into a large operating teriiiinal, (NSA‘20:1966,19126) 

1013 Henderson, L.P. RADIATION TRliATMENT op GRAIN AND GRAIN PROPIICTB, p.8-9 of "Radi¬ 
ation Pasteurization of Foods. Summaries of Accoiiiplishniem". Presented at the "4ili Annual 
Contractors Meeting, 21-22 Oct. 1964", CONF-lMluO'd, Division of Isotopes Developinerit, AHC 
^ Division of Biology and Medicine, AEG, 211 )p. 

An extensive study, was conducted to determine the gross effects of y-mdiatimi un the Iiulian meal- 
iiioth, 1^ interpuiiciella ; the Angoiimois grain moth, Sltottoga cerealella ; the lesser grain Iwter, 
Rliy^opettha doiiiinlca , the confused flour beetle, Ttlbolluiii coiifusiiiii i the rice weevil, Sitephiltn 
: , oiy^ae; the cigarette beetle, Lasiodetma serricome; the black carpet beetle, Attagciius piceusi 
Trogoderma glahtiini j and die grain mite, Acatiis .siro. Do,sages iiicliided 13.2 kli, 17, rn<R.'l5lttl, 

45 kR, and 109 kR, Tlitee of the species of beetles were also treated at ,a Iractioirated dosage of 
13.2 kR ,t 10% repeated 6 times at hourly Intervals. All iiictamotphic .stages of the test itmicts were 
used in tests, In all species of beetles, the adults wore the must tolerant of radiation, followed by 
the pupae, then the larviie, while the eggs were the most siisccptlble, No dosage used was suffi¬ 
ciently high to produce iiiimediaie cumpletc mortality of all species. Sterility occiirrod following 
y-tadiation of a .single coiitimioii,s dose of 25 kR or mote. The results of the rraoiloiiated dosage 

indicate that the total effect is not ciinmlative, (N.SA 19;l9(i5, 151147) 






1014 leffcries, D,J. EFFECTS OF CONTINUOUS AND FRACTIONATED DOSES OF GAMMA RADIATION 
ON THE SURVIVAL AND IRIETILITY OF Siiophilus granariiis (L,);'- p.41-56 of "The Entomology 
of Radiation Disinfestation uf Gniii'i". Cornwell, P.B., Ed. Oxford, Pergamon Press. 1966'‘'"‘, 

23 Op. 

Megacurie sources of mCo are requited to disinfest grain at 16 500 rep(: 16000 rad), the dose 
level evaluated for commercial treatment, at conveyor rates normally encountered in grain 
handling, Maximtni) efficiency in the use of irradiation plant might be obtained with sources of 
lower curie strength to ensure continuous operation if the full dose for sterilization could be given 
in a process of repeated passes. The question arises as to whether many sublethal and substerilizing 
doses would provide the same nieasiite of control as continuous treatment. A study of dose fractio¬ 
nation on the grain weevil shows differences in survival and fertility which may be attributed to 
"recovery" of somatic and reproductive cells between treatments. Differences in survival were 
obtained in all developmental stages; recovery was obtained with intervals of 10 min and longer, 
the process being governed by the number of fractions, the fractional dose, interval time and inter¬ 
val temperature. Recovery in reproductive capacity was obtained in irradiated eggs, larvae and 
pupae, but not in adults, Whilst these effects ate manifest at low doses, fractionated treatment 
does not adversely affect the degree of control achieved at the commercial dose level. (Auth,) 

‘‘‘ For an e.irlier paper of the same title see 11/1363. 

Since the work reported in this volume was carried out by the Entomology Group of the 
Wantage Research Laboratory, U.K.A.E. A., during the period 1955-61, individual papers ate in¬ 
cluded in the present bibliography although they were actually not published in book form untiU966.. 

1015 Leggo, D,, Gellatley, J.G,, Seberry, J.A., Peggis, I.D., Long, J.K,, Hall, E.G. POST¬ 

HARVEST STERILIZATION OF ORANGES AGAINST QUEENSLAND FRUIT FLY. Fd Presetv. Q 24- 
1 (1964) 15-9. —^ 

For quarantine purposes, New Zealand has recently officially recognized ethylene dibtoraide 
fumigation of packed oranges as an acceptable measure against Queensland fruit fly. Irradiation 
as a possible method of post-harvest sterilization of fruit against fruit fly is also being studied. In 
conjunction with the Australian Atomic Energy Commission the Division of Food Preservation of 
CSIRO is carrying out studies in this field. So far it has been found that Queensland fruit fly in 
oranges can be killed by low doses of y-radiation, but it is riot certain whether rind injury can be 
avoided. It is thought that when suitable commercial irradiation facilities become available, 
irradiation may prove a useful method of quarantine treatment, 

1016 Lowenberg, H., Morton, M.R. BULK GRAIN IRRADIATOR (BGI) AND MOBILE GAMMA IRRADI¬ 
ATOR (MGI). p.70-72 of "Radiation Pasteurization of Foods. Summaries of AccompUshment". 
Presented at the "5th Annual Contractors Meeting, 20-21 Oct.1966". CONF-651024, nd, 210p.' 

The design features ate described of a bulk grain irradiator under construction at Savannah, Ga. 

The facility has the capability of supplying a disinfestation dose of 25 000 rad “Co yradiation'at 
a gram flow rate of 6000 Ib/h, with a dose max./min. ratio of less than 1.65, It also has a package 
handling capability for irradiating such packaged products as cake mixes, flour, and raisins, 

Design features are also described of a mobile yiiradiator capable of being transported by road • 
from one harvesting area to another. It is designed to process 1000 Ib/h of a product, such as straw- 
bemes at a radiopasteuiization dose between 175000 and 225000 rad or it can process large quan- 

(nTa ^ose of between 5000 and 15 000 tad. 

1017 Menhinick.E.F. DESIGNOF % SOURCES FOR ECOLOGICAL STUDIES,INVOLVING BETA IRRA¬ 
DIATION. ORNL-TM-997, Oak Ridge National Lab,, Tenn, 11 NoV. 1964, 17 p, 

Three »sr - “y sources containing 0.08, 0.9, and 8.0 Ci respectively, giving surface dose rates 
of approximately 100 , lOOO., and 10 000 R/h, respectively were designed for ecological studies. 

These sources will consist of eosrcl, mixed with sodium silicate and painted on transite plaques 
which will then be placed m leak-tested aluminium source holders. These sources will be used 
for acute and chronic 6 -lttadiations of insects, studies in radiation detection by Insects, glass tod 
dosimetry research, and tissue absorption studies. (Auth.) 


1018 Ross, E., Btewbaker, J.L. DOSIMETRY, TOLERANCE, AND SHELF LIFE EXTENSION RELATED 
TO DISINFESTATION OF FRUITS AND VEGETABLES BY GAMMA IRRADIATION, p. 43-48 of 
"Radiation Pasteurization of Foods, Sumrn.iries of Accomplishnieni". Presented at the "Sth Annual 
Contractors Meeting, 20-21 Oct. 1965", CONF-651024, nd, 210 p. 

Results of a study of the effects of low dose y radiation on the control of decay microotgaiiisms, 
insect disinfestation, fruit ripening, and extension of refrigerated storage life of tropical fruits 
showed good results for papayas and mangoes. Mangoes are attacked by the seed weevil, Sternochetus 
maiigiferae . A dose of > 75 krad proved lethal within 2 weeks, whereas 20 krad caused sterility, 

The studies encourage shipping and marketing tests of tiiese fruits. Studies on pineapple and lychee 
fruits showed that radiation processing extended tlie shelf life of whole pineapple by 7 - 10 d but 
produced colour and flavour changes in pureed pulp. No significant differences were found in the 
aroma, flavour, or texture of radiative processed lychee, but highly significant colour changes were 
found in whole, unpeeled fruits treated with 25 - 200 krad y-radiation and stored at 35" F for 
4 - 5 weeks. Data are included on the effects of y-tadiation on enzyme and pectin content of the 
fruits, 

1019(^) Shchegoleva, G.I. DISINFESTATION OF DRIED FRUITS. Zaslicli, Rast, Pt. 9 (1963) 14-15, 

(in Russian) 

Insects and mites infesting dried fruits in factories in Fergana (Uzbekistan) and Kanibadarn 
(Tadzhikistan), in Soviet Central Asia, and work on their control ate reviewed, The most im¬ 
portant pests ate Plo^imeipuiic^ (Hb.), Eplie^ elutell£(Hb.), Otyzaeg^ 

Tribolium confusuni Duv, and Tenebtoides niauritanicus (1..). In 1961-53, effective ptograraines 
of control with fumigant-s were developed using ethylene dichloride alone or mixed 3;1 with ethylene 
dibromide, or 3i2 with carbon tetrachloride. In 1954- 55, a system of control*by heat was applied 
commercially in one factory, in which a variety of infested dried ftuiLs were exposed for 25-30 min 
to a temperature of GO-85'C [140-185°F] i complete control resulted. In tests on control by 
y-radiation from a “Co source applied at a rate of 2000 R/min, a do.se of 70000 rad was sufficient 
to kill most pests within 2 weeks, but one of 300 000 rad was necessary for satisfactory control of 
Dermestids and mites. [RAE-A 53:1965,389) 

1020 smith, T.L. A .SERVICEABLE IRRADIATOR-SHIELD DEVICE. Ann, ent, Soc. Am. 58, 2 (196S) 

The author describes the design of a device in which a radioactive isotope (“Co) can be stored and 
which can also be used for irradiating insects or other small objects. The device was made up at 
the local workshop at very low cost, By insetting a small, electrostatic-ionization-chamber type 

, of dosimeter into the empty, troughlike space in the servicing shaft, and calibrating tire emission 
rate of the isotope, a rate of R/s values is established, 

1021 Vitro Engineering Co,, New York, N. Y. PRELiMINARY DESIGN REPORT - TITLE I ON BULK 
GRAIN irradiator. KLX-18C9. 27jan.l965,68p, 

The Bulk Grain Irradiator will be capable of delivering y-radiation doses In the disinfestation range 
(approximately 25,000 rad) to handle 5000 Ib/h of grain at this dose, The bulk grain will be loaded 
into a hopper outside the irradiator from whence it will be carried by conveying equipment through 
the iiradiation section, The grain will leave the irradiation cell by means of a pressurized ait 
system, The bulk grain may be stored in any of the bins provided by the USDA located either in¬ 
side or outside of the building. It also may be delivered directly into railway cars located at the 
nearby spur. In addition, packages and bags of a large range of products, including dried fruit, 
peanuts, cereals, grains and flout, may be processed in tlie section of the irradiator designed for 
package handling. The packaged products will be arranged in alimilnlum carriers and loaded auto- 

iriatioally into the package handling section of the irradiator from the interior of ,the building. 

Work space and storage space for the pack,aged product ate provided in that vicinity, It is expected 
that initially packaged products will he irradiated. Bulk grain irradiation is not likely to occur in 
substantial volume until approximately a, year after tlie completion of the facility, The same .source 
material will be used for both the bulk grain and the package handling part of the itradiutot, (Aiitii.) 


See also: 


641 Susceptibility of the saw-toothed grain beetle, Oryaaepliilus surinamensis (L.) to gamma radi¬ 
ation. (Jefferies, P.J., 1966) 

651 Some effects of gamma radiation on Rhieupettha doniinica (F.), Cadra cautella fWlk.), 

Plodia interpunctella (HObii.) and Lasiodemiaserricotne (F.). (Pendlebury, ],B. etal,,1966) 

653 Susceptibility of Australian strains of Sitophilus and Tribolium species to gamma radiation. 
(Shipp, E., 1966) 

759 Sttontium-90 ■ Yitriuni-90 beta source. (Menhinicli, E.F., 1964) 

811 Susceptibility of the grain and rice weevils, Sitophilus granarius (L.) and Sitophilus zeamais 
Mots, to gamma radiation, (Cornwell, P. 11 ., 1966) 

870 Susceptibility of laboratory and wild strains of the grain weevil Sitophilus granarius (L.) to 
gamma radiation. (Cornwell, P.B.. 1966) 

872 The effect of dose rate on the response of Tribolium confusum Duv,, Oryzaephiliis surinamensis 
(L.) and Sitophilus granarius (L.) to 00'“ gamma radiation. (Jefferies, D.J., Banham, E.J., 
1966) 

877 Effects of ionizing radiation on pests in cereals, II. Effects of cobalt-60 radiation on 
Tyroglyphusfatinae mites. (Szyszko, E. etal.,1962) 

883 The effect of culture environment on the susceptibility of Sitophilus granarius (L.) to gamma 
radiation. (Bull, J.O., Cornwell, P.B., 1966) 

899 The influence of temperature upon the radiation susceptibility of Sitophilus granarius (L.). 
(Pendlebuty, J,B., 1966) 

1001 Control of weevil populations ( Sitophilus granarius (L.)) with sterilising and substerilising 
doses of gamma radiation. (Cornwell, P,B, etal,, 1966) 

1002 USDA research program and facilities for the use of gamma irradiation in the control ofstored- 
produot insects. (Laiidani, H, etal., 1965) 

1003 irradiation studies with insects infesting bulk grain and packaged commodities. (Matzke, F.O, 
1965), 

1004 Dosimetry, tolerance, and shelf-life extension related to disinfestation of fruits and vegetables 
by gamma irradiation. (Ross, E,, 1964). 


(c) Economies 

See: 

1007 Agriculture department (the) has awarded two cobalt contracts(Anonymous, 1965) 
iOlO The entomology of radiation disinfestation of grain. (Cornwell, P.B. ,1966) 

1012 Application of ionizing radiation to grain disinfestation. (Gotesline, H.E., 1965) ' 

1014 Effects of continuous and fractionated doses of gamma radiation on the survival and fertility 
of Sitophilus granarius (L.), (Jefferies, D.I.. 19661 
1021 Preliminary design report ■ Titlel on bulk grain irradiator, (Vitro Engineering Co New 
York, N.Y.,. 1965) 


(d) Detection and: Damage Assessment > ’ 

Wei'*' FD- WORLDWIDE STATUS OF NUCLEAR APPLICATIONS 

TO THE WOOD, PAPER AND PULP INDUSTRIES, p,27-47 of "Nuclear Application to the Wood, 
aper, an Pulp Industries Conference". Pullman, Wash. , Washington State University, 1964, 

Review of aj^lications and uses of isotope and radiation technology in themajor Ibieign countries 
of the world in then wood, paper and pulp industries. Some reference is made to non-destructive 
tests for determining decay resistance and insect damage of wood used in poles or in underwater 
constmctions. since decaying wood absorbs much faster than healthy wQod, a simple and reliable 
ecay test is possible using solutions. Marine piling which supports many docks and other 

marine constructions is ,often infested with marine borers. Piling thus becomes weakened and may , 
give way under stress. The Battelle Memorial Institute, Columbus, Ohio, has developed a 
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y-radiographic method using thulium-170 for the undetwater inspection of 3.5 in. thick waterlogged 
marine piling. 

1023 Berryman, A, A. IDENTIFICATiON OF INSECT INCLUSIONS IN x-RAYvS OF POKDERO.SA PINE llAliK 

INl’ESTED BY WESTERN PINE BEETLE, Dendroctonus brevicornis LeCome, Can, Em, 96, 0 (1964) 
883-8. " 

A guide to the interpretation of x-ray radiographs of sainples of the bark of ponderusa pine (I’intis 
£ondem) infested withD. brevicornis and its principal predators .arid parasites Is presented. 
Diagrammatic and photographic illustrations of the radiographic images are given to enable analysts 
to gain experience more rapidly. (From aiith.) 

1024 DeMars, C,J,, jr. CORRECTION TO "A COMPARISON OF RADIOGRAPH ANALYSIS AND HARK 
DISSECTION IN ESTIMATING NUMBERS OF WESTERN PINE BEETLE'’. Can, Ent, 97, 2 (1965) 

206. - 

Corrections applied to table I [see Can. Ent. 05:1963, 1112-6, and 11/1509]; the correlation 
coefficient for "Pupae plus Adults-Live" is changed from "poor" to "fait" (r - (),7(n5 instead of 
0.5546). 

1025 Fatzinger, C.W,, Dixon, J.C. USE OF x-RAYSTO DETECT SOUTHERN IMNE BEl/rLES IN SllORT- 
LEAF PINE BARK. J, For , 03 (1965) 451-5, 

The larvae of Dendroctonus frontalis Zimni, mine away from the bark/wood intersiirface as tlicy 
mature, and complete their development in the outer bark, Late iristar larvae, pupae, and adults 
are in the outer bark. To estimate population levels of the soiiihem pine beetle, brood counts are 
made of a large number of bark samples which are removed and dissected, a tedious and tinie- 
consurtiing technique, A method of sampling by x-ray,s is described. Rectangular 3* x (i-in, bark 
samples, i -1 in. thick were removed at 6 ft liciglit intervals along tlio hole of felled infested 
pines, Bark samples were maintained in a portable cooler. Field-collected bark sample,s were 
x-rayed with a Keiket x-ray unit (300 iriA, 125 kV power max.), eight samples being x-rayed 
simultaneously. Beetle images on radiographs were counted and the results compared with those 
obtained from dissection. Analysis of the data demonstrates approximately equal accuracy for 
both methods. The x-ray method, however, is more rapid and far less expgri.sivc, 

1026 Graham, H.M., Robertson, 0,T., Martin, D.F, RADIOGRAPHIC DETECTION OF PINK HOLL- 
,WORM LARVAE IN COTTONSEED. J, econ. Ent. fW, 3 (1964) 419-20. 

Soft x-rays were tested. The use of open cotton bolls had to be abandoned. Exposures of 17 kV 
and 600 mA-s were most, favourable for 100-g samples of seed cotton and cottonseed ginned from 
100-and 150-g samples of seed cotton. Exposures of 900 niA s were required for optiiuurn darkciiiiig 
in 150-g samples of seed cotton. For the detection of bollworrn larvae (Pectinopliura gossypiulJa 
(Saunders)) the radiographic technique,has considerable merit, particularly wlien many saniplcs" 
need to be examined and when detection of every larva is not accessary; whan it is, liowcver, 
careful dissection remains the best procedure, 

1027 Howe, R,W., Currie, J.E. ,80ME LABORATORY OBSERVATIONS ON THE RATES OF DEVFI.OP- 
MENT, MORTALITY AND OVIPOSITIGN OF SEVERAL SFECIES ()F DRLICIIlDAi: UliEEDlNG IN 
STORED PULSES. Bull, ent. Res . 55, 3 (1964) 437-77. 

The rate of development of six species of Bnichidae including four .species of Callo.sohtiicliiis 
attacking stored pulses was studied over a wide range of coiisiant tciiiperatiire and liiiiiiidiiy’and 

the ratcofovipositioiiof five of them investigated over a range of leiiiperatiires at 7iJ')!)R,ll, and 

a range of humidities at 30"C, Treatment with .soft x-tays wns restricted to times wlieii idontifiahle 
incidents were expected to accut{e.g. the period of pupation, the iippearancc of window,! to give 
warning of the event),' since moulting could.not be dctectcd and larvae could not with certainty hu 
assignd to instars, in order to divide the period of pupation into its two putts, pup.i and quiescent 
adult in seed, about 1/5 of the windows were tenioved so that the ttansformation ftoiii pupae to 
adult could be observed. This also enabled a check to be made of the correctness of the timing of 
,, pupation as Inferred from x-ray photographs of pupae ofc. rliudesianus. 








11/1515 Hurlock, E.T. DETECTION OF INSECTS IN DRIED PEAS, X-RAYS SHOW MOST PROMISE AMONG 
S METHODS, Fd Mf. 38 , 7 (1903) 3G7-9,='= 

An inv(;,stigatiDn was carried out on dried peas to determine whetlier some of the methods used for 
grain could be extended to pulses and to compare the results obtained iiy the various methods for 
reliability and accuracy. The x-ray method was found to be accurate, reliable, and rapid. 

''' No abstract available in Vol.II. 

1028 Knight, F.B,, Alhertin, W. PORTABLE X-RAY EQUIPMENT IN FORESTRY RESEARCH, J. Forestry 
ra, 7 (19G5) ,543-4. 

A Picker 50 kv x-ray unit, successfully adapted for field use was tested iit studies of a variety of 
forest insects without destroying their habitat, They were the twig- boring insect Oherea seltaiiriiii 
Lee, (habits and developmental rate), the white-pine weevil Pissodes strobi (Peck), the poplar and 
willow weevil Sternocltetiis la path! (L.), the pitch nodule borer Petrova alliicapliaiia Hiisck on jack 
pine, the jackpliie shoot borer Eucosma sonomatia Kearfott on jack pine, conenioth.s, and other 
borers in aspen. Insects at various positions, up to 6-8 ft up the trees were pliutogtiiphed by adapting 
the equipinent accordingly. Routine procedures (itiomtoring, transport, field conditions) are 
described. 

1029 Soares de Gouvein, A,J,, Moreira, M.l. USE OF x-RAY.S TO EVALUATE THE EFFEGTIVENESSS 
OF INSECTICIDE TREATMENTS, Garcia de Qrio 10, 4 (1962) 661-65. (In Portuguese) 

The ii,se of x-rays was compared with the usual process of examination of Fj or (1st or 2iid 
generation), Tlie efficacy of phytophairiiacological products on inmiatute forms of insects wlioso 
progenitors had been treated with insecticides was determined. The studies were carried out on one 
of the "cultivated types" of the conimoii bean ( Phaseolus vulgaris ) from Angola, and Zabrotes 
subfasciatus and Acanthoscelides ohtectiis , whicli are the ino,st important pests of beans in tliat 
territory. In the insecticide applications, inert diist(diatomite and kaolin) and lindane dusts, 
containing diatomite and kaolin, were used. A considerable economy of time is obtained by using 
the x-ray method, (CA 62:1965,12388) 

1030 Wicknian, B,E. A COMPARISON OF RADIOGRAPHIC AND DISSECTION METHODS FOR MEA.SURING 
SIRICID POPULATIONS IN WOOD. Can, Ent. i^, 3 (1964) 508-10. 

Correlation coefficients were calculated for the estimates of insect density obtained by radiographs 
versus dis.sectlon, and for the estimates obtained by radiographs versus radiographic guided dissection. 
Estimates of numbers of siricids ( Sirex loiigicauda Middlk, (Hymenoptera: Siricidae)) in white fit 
obtained by the two methods were closely correlated. The tadiograpliic methods are mote accurate 
than dissection alone, and also faster and cheaper, 



Eggs of Vitro silkworms at vatioii.s stages of tlielr development (10 h to the last embryonic stage) 
were exposed to 200 ■ /OOO and 100 000 R ditses of y-radiation, The high dose was lethal, 
Thu (luallty of the cocoons exposed to 2UU it was neatly identical to the cniitrol group. Increased 
irradiation (3000 - 5(JOo R) bmnght ahout an increased imniber of deformed and dead cocoons and 
decreased the silk content of the cocoons and the length of the spinnable fibres; iliese cocoons v/cre 
also smaller than the conttoki. T'hc eliaractetistic! of the next generation oi each subgroup will bo 
smdied. Irnpiovements ate expected in tlitae, (N.SA 19:1965,24302) 

1034 Tazima, Y. "The Genetics of the .Silkworm", l.ondon, Logo;; Press, Prentice Hall, Inc. 1964, 
253p. 

This is a treatise on the development of the silkworm from mating to the spinning of raw silk. 

It explains the embryology, chromosomogenesis, heredity, sex determining factors and cocoon 
colours produced by carotinoids in detail. Other factons such tis voltinlsm, inoultini:im, natural 
mutations,lioniioiies,artificial parttienogenc'hs iind radiation induced mutations are di,scussed lesi: 
completely. The appendix cont,ain.s a list of silkworm genes issued Iiy tiie Science Council of 
Japan in 1953 . This l ,s useful book for the scfeiilist engaged in scientific svork, hut it is too 
technic,al for nio,qt pt.ictical sericulturists. (BA 4,5:19(14,102888) 


5, Biological Control 

1035 lialock, J. W. DIRiERENTIAL EFFECT OF GAMMA RADIATION ON FRUIT FUES AND FRUIT td.Y 
PARA,SITES. I, eeoii, Ent, 5B, 6 (l!KiS) 1169. 

Ill conducting exparimunts in Hawaii to determine the use of gamma radiation as a qmtrimtinc 
treatment for desttoying infestations of the oriental fruit fly, Dacus dotsalis Hendcl, and the 
Meditertanean fruit fly, Ceratitis capitata (Wiedemann), in fresh fruits and vegetnhles, the author 
observed that patasitization was tiiiite hipjh in many of the wild fniiis treated, Flies and parasites 
were counted in tre,ate(l and non-treated false kaiiiani ( Termlnalia catappa L.), T, cliebiila Retz., 
ball karnani ( Calopliylliiiii inophylliim L.), hog plum ( .Spoiidias inumbiii L,), guava (Psidiimi 
b.)i strawberry gimva ( Psidiimi cattlclanimi .Sabine), and acerola or Barbados cherry 
(Maljiighia glabra L,). Parasites appeared to be more rc:ii,stant to y-radiation than their fruit fly 
liosts, Higlier parasite survival occurred at all do,sages tested but differences were most apparent 
at the lowest dosages of 1000 or 2000 R. At these dosapies liighet parasite survival tlian in non- 
irradlated controls -aiggested a beneficial railiet than harmful effect, altliuugli die effect may liave 
been due to errots in estimating populations. (Aiitli.) 

.See also; 

BOO .Synergistic aetioii of radiation and of Bacillus tliuriiigloii.sis toxin in protozoan diseases of 
insects. (Jafri, R.H., 1963) 

891 Influence of patliogens 011 the life span of irradiated insects, (Jafri, R.H., 1964) 

892 iniluenca of pathogens on the life span of irradiated insects. (Jafri, R.H., HMifj) 

803 Pro.spects of Integtated radiation and mictoblal control of harmful insects, (Jaftl, R,]]., 1965) 


0, Diwease Control 

1036 Ayuzawa, C.. Yusa, F. ON THE INACTIVATION OF THE VIRUSES OP THE SILKWORM. Bonibyx 
mod L., BY “CO-GAMMA RAY IRRADIATION. Nippon SaMliigaku Za.s 3 lii (J. seilc, Sd. *Tokyo) 
33,2 (1964) 130-33. (In Japanese) 

,See also: 

8 ( 1(1 The ttoaimeiit with x-rays of eggs of Ooiiihyx iriori L, parasitized by Nosetiia bornbyds Naeq, 
(Ma.sBra, [(,, 1965) 





7. Miscellaneous 


j ' ' 1037(^)Kurir, A, MOGLICHKEIT DER BEKAMPFUNG DER TERMITEN MIT ATOMMULL. (Possibility of 

f i|, controlling termites with atomic waste). Holzforsch. Holzyetwert , 15, 4 (1963) 67-70. (In 

I ;i I German) 

vil,' ' In connection with the finding of Reticuiitermes flavipes (Koll.) in Austria, the author suiifflsis 

j ' > that atomic waste might be used for the control of termites in open country. Such waste is 

' ; ; available from nuclear reactors. Waste containing ®Co giving off relatively low doses of 

* ' , y-radiation could be lowered into the soil in probes of lead or refined steel surrounded by concrete 

in close proximity to queens and replacement queens, the object being to affect the gonads of both 
sexes and bring about negative gene mutations in the heterochroinosomes resulting In progressive 
1 ! ' reduction in reproductive capacity over several years. ’‘Sr could also be used, but is less suitable. 

The limitations of such a method, the necessary precautions, and the details of application and the 

periodic monitoring of the level of radioactivity round the probes are discussed. (RAE-A 53;19G6,f)li)) 

■ : 1038 Popa, A., Mihalaohe, G. A CONTRIBUTION TO THE UTILIZATION OF RADIOACTIVE TRACERS 

IN THE PROTECTION OF FORESTS. Rev. Padurilor 87, 2 (1965) 59-62. (In Rumanian) 

See als’O! 

1041 The development of a gamma radiographic method for the underwater inspection of marine 
P ‘ piling. (Battelle Memorial Institute, 1986) 

. : J ■ 



ADDENDUM 


A. TECHNIQUES 
1. Autoradiography 

Sue: 

53 Sites of fibroin formation in the silk gland in Bonibyx niori , (Alai, H., Kobayashi, M., 1965) 
82 Autoradiographic study of protein-producing culls. (Makarov, P. V., 1965) 

100 Acutyloholinesterase in motor end-plates evaluated by electron microscope autoradiography. 
(Salpeter, M.M.. O'Connor, A., 1905) 

161 An autoradiographic study of RNA synthesis in isolated salivary gland,s of Drosophila fiydei. 

II. Intetferometticstudies, (Pollister, A.W,,l!)eii) 

237 Incorporation of labelled thymidine into the silk gland of the silkworm, (Akai, H,, 

Kobayashi, M., 1965) 

248 Application of the autoradiographic teclinitiue to the study of tlie excretion in the coleopterous 
insect Tenebrlomolltor L. (Marouzzi, G., Degasperi, p,,1904) 


2. Dosimetry 
See: 

1005 Radiation disinfestation ofgrain-Thelast 5 years. (Cornwell, 11, B. , 1905) 


3. Isotope Dilution 

Sees 

334 Determination of the content of y-hexachloroeyclohexane in teohnlcal samples by using 
isotope dilution with (Sieber, K, et al,, 1964) 

1023 Identification of Insect inclusion In x-rays of poiiderosa pine bark infested by western pine 
Dendroctonusbreylcotiiis LeContc. (Berryman, A.A., 1964) 


t, jjauwareu i-'ooj, reciiniquo 


79 Amino acid requirements for the wheat stem sawfly determined with glucose-D-C*^ after 
vacuum-infiltration. (Kastlng, R,, McGinnis, A.J,, 1964) 

83 Glycine catabolism in Blattella germaiiica (1,.), (Marisliigh, A,, 1995) 

B8 Rate of incorporation of amino acids into the web proteins of tire spider Araneus diadetnatus Cl. 
(Peakall, D,B.,1963) . --—“ 

91 Nutritionally essential amino acids of Rhodnius prolixus (Sill) determined with gliicose-U- ’t. 

(Pickett, G,, Friend, W.G., 196,5) ” 

95 The Incorporation in vitro of 1-valine into the fat-body ptoieln of the larva of the blowfly, 
Calliphoraerytlitocepliala ,: (Price, G.M,, 1960) 

101 Free amino acids of the Virginia pine sawfly, Neodiprion praiti Dyar: their cliromatographlc 
determination and biosynthesis, (Schaefer, C, M., 1964) ' 
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5. Neutron Activation Analysis 


Guinn, V. P, , Sclirnitt, R, A. DETERMINATION OF PESTICIDE RESIDUES BY NEUTRON- 
ACTIVATION ANALYSIS, Residue Rev , 5 (lOBB) 148-74. 

Samples and stamlacds were activated at the same flux, time, and counting conditions to detect the 
following pesticide residues: Br from nematocides at ID* ncuttons/cm^ sec from a Van de Graaff 
accelerator and y-ray detection of 18 min “Bt; also from a TRIGA reactor, a flux of 10“^ 
iieutrons/cni^ sec to determine 1 ppm Br with sensitivities of 0,005 y ®“Br anil 0,01 y •''•Bri detection 
of 0,1 y 3®C1; ‘“'llg down to u. 1 ppm and with radiochemical separation sensitivities to 0,001 ppm 
were possible. Various neutron sources and radiation-detection instrumetiis were described in detail, 

(CA 61:19C4.11239h) 

lOdO^^^Riebartsch, K. INACTIVE MAHKIERUNG VON INSEKTEN MIT DYSHIOSUJM, (Inactive labelling 
of insects with dysprosium), NachrBl, tli. PflSehutzdierist , Stuttg. W, 10 (1963) 154-7, (In German) 

Insects can be labelled with inactive dysprosium, which is subsetiiiently rendered radioactive in a 

nuclear reactor and measured in a scintillation counter. The procedure lias all the advantages of 

conventional radiotracer techniques without the danger of contaminating the experimental anvlton- 

ment with radioactivity and the necessity of restricting the duration of the experiment because of 

the short half-life of most of the conventional radiotracers so far used, Activation ami measurement 

can take place at any time after labelling. Tlie rareness of dysprosium ensure.s that the insects , > 

contain none except that administered to them, and the period rctiuired for activation is so sliort 

that other insect elements are not significantly affected and chemical recovery of tlie dysprosium 

before measurement is unnecessary. The lialf-life of radioactive dysprosium (*''®Dy) is 2.32 h, , ‘ 

so that measurement can be carried out several hours after activation and, since only about a 

millionth of the original activity persists after 48 h, the whole process repeated if necessary after ; 

2 d. An account is given of investigations carried out to develop an .icceptable labelling technique, 

Adults of Cetatitis capltata (Wled.) were fed on solutions of dysprosium chloride, the preparation ! 

of which from the commercial oxide is described: 0,1% solutions caused little liatm to them, but 
Vk solutions proved toxic, tlie insects dying within 3 d. A 0, OR'J'.i dysprosium concentration was f. 

therefore selected, In one experiirient, the insects were allowed to feed on the solution of 24 h . j 
and then received a normal diet during the next 10 d. Every 3rd day during this period, insects , . L 
were removed for activation. In aiiotlier, the insects received tlie solution for 10 d, at ttie end of 
which they were dissected and the various parts, and also the eggs laid by the females, investigated 
for their dysprosium content. Quantities of dysprosium amounting to K)'* g were determinable with 
a margin of error of about At lO"'" g, the margin was about 1, 3 "/d. During 24 li of feeding, : 

about 10'“ g dysprosium was ingested per individual, and about Sfo of that amount was still present ? 

after a further 10 d, Feeding for up to 10 d resulted in no greater content of dysprosium in the flies j 
than was present after 1 d, and there was no difference in dysprosium content between males and 
females or between individuals that were washed with hydrochloric acid to eliminate extetiml 
traces of dysprosium and those that were not, The content of dysprosium amounted to 0,83 X 10"® g , 
in the abdomen, 0.16 x 10*'' g in the head, 0,03 x 10‘® g in the legs and 0,003 x 10’® g In 
the wings. The amount m the eggs was between 0,02 x 10’® and 0.18 X 10"® g, , : i 

(Essentially RAE-A 53:1965,381) 

Seealso: /■: 



243 The estimation of adenosine triphosphate and related compounds in insect tissue. 

(Heslop, J, P.. 1994) 

6. Miscellaneous (including Radiography) 

1041(0 Battelle Memorial Inst., Columbus, Ohio. THE DEVEWFMENT OF A GAMMA RADIOGRARIIC 
METHOD FOR THE UNDERWATER INSPECTION OF MARINE PIUNG, Summary Hetwrt, 16 Apr, 1956. 

Thullum-170 is used for the underwater inspection of 3.5 in, -thick waterlogged marine piling. j 

The damaging effects of infestion with marine borers can thus be detected In time for replacement, I 

■ ■ > 
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1042(0 Larvalho, J. R dc, COMTHIBUTIOW OF THE RADIOGRAFIIIC METHOD FOR THE STUDY OF 
Agriciiltu ra, Us, UJ (19(33 ) 22-25. (In Portuguese) 

1043 Deleted 

1044 Guptavaiiij, F., VeiumI, C. I!. A RADIOGRAPHIC STUDY 01 ^ 'THE OESOPHAGEAI, DIVERTICULA 
AND .SIOMACH OP Amie s aegynli (I,.), Mnsniiito Mews 2S. 3 (1965) 288 - 93 , 

The study was undettakeii to determine the location of a meal and to oliserve tlie siiape and position 
of the organs (;«iit.ainiiig it. |■r)nd:l used were glucose sniution, citraied rabbit blood, lieparinined 
fresh rabbi! hlmKi, and direct blood ineals from mice, Various contrast media were used, the most 
suitable being Ilypaqiie (sodium 3, irdiaceiainido-b,4. fi-triiodobenxoate), at 0. flu g/ml. An 
liidiistriul x-ray unit (Hiu kV luhe with lie-wiiuJow and a focal .spot of 0,7 and 2, .8 mm) was 
employed. The sliape, sine, and positions of the divetticiila becanic clearly visible. Two similar 
diverticula are located dorsal to tlie oesoiihagus which occupy 1/3-1/2 of tlie anterior portion of tlie 
thorax dorsal to the alimentary canal, The diverticula are separated at the midline by longitudinal 
flight minsdes, The ventral divertieulurri varies trcineiidously in size de[)ending on the quantity 
Inside it, 'Pile nesopliagiis puts the three diverticula in communication with each other In such a 
way that pottlnns ut their eonteiit can freely pass from one divetticiiluin to another by way of the 
common chamber forimid by the oesopiiagns. After a blood meal the .stomach (a narrow tube along 
most of its length) fills first from the posterior end, The vaiirtil diverticulum is forced forward, 
forming a ehamher of ait iiiider pressure anterior to the stomach, The duct, the oesopliauus, and 
the dot,sal ilivcrtlcijla ,'ill become inflated, 

1(146 Kirkpatrick, H, 1„, Wilbur, R, A. THE D[;VEI,OPMENT AND flAniT.8 OP 'ITIE GRANARY WFFVIL 
Riaiiafkis WITHIN THE KEliNh'I, OP WHEA'I', ], eeoii , Eiit, 88, 5 (1965) i) 79 -«;i, 

Ratlicigraplis were made with a General Electric x-ray Grain Inspeciion Unit using 2i) kV and 6 niA 
and a 2| min exposure to Type M Industrial film (Eastman Kodak Co, 19G(i). Radiograplns of wheat 
infested by granary weevil, S, gtanarliis (h,), were made daily from egg to emerged adult. Enlarged 
prints of the radiographs were rnoinued consecutively on illustration boards to facilitate study of 
development and habits of tlie weevils within kernels. Mea.sutements of mmiel widtlis were used to 
determine Instars. A series of four Increases in tunnel width occurred, eacli of wliieh was followed 
by one or more days of static tunnel wldtli. Each period of Increased width paralleled feeding 
activity, the static widtti fortnuliited the following iiistar. 

1(i40('4 Li), H,, Ginocchio, S., Hawrylewlcn, E,J, ffiOCHDURE IKIR BIOA.ESAYING MO.SQUITO 
REPhU.ENT.'i IN LAIJOHATORY ANIMALS. I’ roc. .Soc, exp, Biol. Med . 113 (1003) 770-2, 

Mice were injected lntravenou,sly with o, (iwi ml/g of mouse welglit of an imilcator solution 
coiitaiiiliig 2(1 rag of Bliuicophore (,SVT-4Ui), General Dye.stuff Co., N. Y.) dye and 20 pGl of 
*®*I-serum albumin. Mosquitoes were admitted for 30 min, They were snlu'etiiieiitly tadioassayed 
and also counted under ultraviolet, when insects whicii had fed on mice appeared bright green while 
the others remained black, Tlie putspective reiiellent was administered to the mouse at a pre¬ 
determined time prior to testing. In the experiments on Aedes aegypti N, N-diciiiyl toluamide, 
Indalone, N,N"propylacetanilitle, roniiel and tlilamiiie liydrocliloride werc~te,sted, The procedure 
is successful for testing tlie effects of repellents on living mice, because of uniform mixing of 
the radlo-lodiriated scrum albimiln within a very short period and bucause it remaiii,s restricted 
to the vascular BompartmeriB. The teelinkiue can also he used with other small lab ariiitials. 
Experiments with urea-‘t did not give reptodticlble results. 

1047 Levenbook, L, Dinamarca, M, L A .SlMPlJPlED IONIZATION CHAMBER PROCEDURE FOR THE 
CONTINUOUS MEASUREMENT OF RE.SPlllATORY 0, OP INSECTS, Aiialyt, Bioolietn. 11.2 
(19(15)391-4. ^ 

A vlbrating-teed electrometer for continuously measutlng the expired by insects which had 
been injected with radioactive glucose has been desetihed (see Robinson and Cheihrka: KHB), 

A simplified and improved procedure is proposed here, In which the experimental insect or other 
small animal Injected with an oxidizable ‘*C-mieer Is placed directly In the Ionization chamber. 
Living jtemla teglna Melg. behaved very diffctently from dead Inseots with respect to Ionization 
In the chamber, Alanine-U- was very rapidly ionized to ‘''Co^, lyslne“U-‘'‘C very slowly, 

Pot smaU Insects weighing ~ 100 mg (or less) the Cary-Tolbert chamber requires no modification. 
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1048 Robinson, J.R,. Chefurka, W. CONTINUOUS MEASUREMENT OF C“0^ RESPKED BY INSECTS. 

AN IONIZATION CHAMBER METHOD. Analyt. Biochem. 9 (1964) 197-203, 

Details of a method and apparatus for eontiiiuou,s assay and recording of ‘‘‘COj respired by insects 
treated with ‘'*C-labelled materials are described. The technique, based upon an ionization flow 
chamber and vihrating-reed electrometer, is sensitive to less than 10'* jiCi of *‘'C as ^‘*COj, in the 
system and allows very economical use of labelled materials in the study of normal and poisoned 
metabolic pathways in vivo. (Auth.) 

1049 Potter. N.!5., Sheen, LM. AN AUTOMATIC ENTOMOLOGICAL SPECIES COUNTER, p.5,22-4 of 
"Hanford Radiological Sciences Research and Development Annual Report for 1963". 

Gamertsfelder, C. C., Green, J, K., Eds. HW-81746, General Electric Co. Hanford Atomic Products 
Operation, Richknd Wash, Jan, 1964. 

During the study of radiation effects on entomological species such as the Ttibolium castaiieum and 
confusum , it is necessary periodically to count colony populations. By hand, such counts are tedious 
and time consuming; similarly, photographic methods require labotiou.s techniques. An automatic 
counter for performing such tasks was developed. The instrument counts whole colonies of the 
species being investigated. (Auth.) 

1050 Smith G.N., Ludwig, P.D., Wright, K.C,, Bauriedel, W.R. SIMPLE APPARATUS FOR 
COMBUSTION OP SAMPLES CONTAINING WC-LABELED PESTICIDES FOR RESIDUE ANALYSIS, 

J, agric, FdChem. 12, 2 (1964) 172-5. 

A simple apparatus is described for the combustion of biological samples containing “C-labelled 
pesticides. The apparatus can be used to trap the liberated radioactive CO^ as BaCOj or in 
ethanolaraine for scintillation counting. The apparatus is rapid, simple, safe to operate, and can 
be used with any type of biological sample. (Auth.) 

See also; 

530 Grasshopper neuroblast techniques. (Carlson, J, G.. Gaulden, M, E,, 1964) 

765 The control of spontaneous locomotor activity in Phormia regina Meigen, - 0. Experiments 
to determine the mechanism involved, (Green, G. W,, 1964) 

1017 Design of *“St sources for ecological studies involving beta irradiation. (Menhiniok, E, F., 1964) 
1027 Some laboratory observations on the rates of development, mortality and oviposition of 
several species of Bruchidae breeding in stored pulses. (Howe, R. W., Cuttle. J, ,E., 1964) 


B. BIBLIOGRAPHIES AND GENERAL SURVEYS 


1. Bibliographies 

1051 Blnggeli, M. -H. RADIOISOTOPES AND IONIZING RADIATIONS IN ENTOMOLOGY (196M963). 
Bibliographical Series No, 15, STI/PUB/21A5, International Atomic Energy Agency, Vienna 
(Austria). 1965, 576p. 

Fulty annotated bibliography for the 3-yeat period 1961-1963, a follow-up of the first volume, 

(Bibl, Series No. 9) which covered the 11-year period 1950-1960, Approximately 1600 references ^ 
on radioisotopes and radiations in entomology from reports and articles In journals and books ate 
given, complete with abstracts, Author, subject, and insecticide indexes ate included, A special 
feature of the subject index is the citation, alongside each reference, of the relevant radioisotope 
or radiation employed in the study, Tabulated data are given on dispersal, sterilization, and 
insecticides (synthesis, metabolism, residues). 

1052 International Atomic Energy Agency, Vienna (Austria). INFORMATION CIRCULAR ON RADIATION 
TECHNIQUES AND THEIR APPLICATION TO INSECT PESTS. No, 5, WP/31/5., Sep. 1964, 22p. 
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; ■ The circular is aimed at disseminating research information to workers in the field. This circular 

, contains abstracts from seven papers presented at an agency panel on advances in insect population 

control by the sterile male technique, an ecological study, five studies each on ionizing radiation 
and on rearing techniques, and 17 on cliemosierilaiiis. 

1053 International Atomic Energy Agency, Vienna (Austria). INFORMATION CIRCULAR ON RADIATION 
r techniques AND THEIR APPLICATION TO INSECT PESTS, No,6, WP/ai/6, June 1966, 14p. 

The citoular lists 7 ecological studies, 2 on the effects of ionizing radiation, 9 on tearing tecliniques, 
'■ 4 on radiation sterilization theory, and 8 on chemosierllants. 

L;. 1054(*) Franz, J.M., Uux. W, BIBLIOGRAPHIE UBERBIOLOGISCHE BEKAMPFUNG. (Bibliography on 

biological control). Entomophaga 8. 4 (1963) 263-334. 

Bibliographical listing without abstracts, in alphabetical order within a particular section. 

Section 9 deals with autocidal measures (p.315-7): 43 references ,ire cited, including work with 
. chemosteriknts, The following bibliographical lists have already appeared: Part I: Entomophaga, 

i 1: 1956,107-112; III ibid., 2; 1957,293-311; III: Ibid., 3: 1958,333-364; IVjibid., 

4: 1959,315-348; Viibid., 5:1960,295-335; VI:ibid., 6:1961. 277-329; VII: ibid., 8: 1963, 

■ i 89-161. 

: 1055 Franz, ].M, . Mux, W, BIBLIOGRAPHIE UBER BIOLOGISCHE BEKAMPFUNG, (Bibliography on 

biological control). Entomophaga 9. 4 (1964) 311-89. 

Continuation of bibliography. Section 9 on autocidal measures (p. 3 76-80) contains 87' references, 
including cheniostetilants, which represents a 50f« increase over the preceding year. 

1056 Klement, A, W,, Jr., Schultz, V, TERRESTRIAL AND FRESHWATER RADIOECOLOGY, A Selected 

; Bibliography- Supplement 2 , TID-3910, Suppl. 2. March 1964, 123p, 

, . This is the second supplement to the bibliography issued in Match 1962, with a supplement in 

. February 1963. References are taken from the open literature, listed alpliabe'tically by first author, 

;, Wlien obtained from NSA, the abstract number is given. No indexes are supplied. Numerous 

entomological studies are included, 

1057 Scharffenbetg, R, S., Pollard, J. K., Jr, CARBON'14, A COMPREHENSIVE ANNUAL 

S BIBLIOGRAPHY OF APPLICATIONS IN CHEMISTRY, BIOLOGY AND MEDICINE, Jan, - Deo, 1963, 

! ; Eos Angeles, Calblochem, 1964, 126p, Vol, 2 , 

, B966 References ate given to US and foreign publications on'‘‘C'ttacer techniques in biology, 

;■ ' chemistry, and medicine, published from 1962 through 1963, An index of ‘"C-labelled compounds 

j; . is included. ^A list of'*C, deuterium, **S, tritium, and‘*N-labclled compounds available through 

j ■ Calblochem is also included. Some work relevant to entomology is included. 

I' 1058 Ward, H.L. RADIOISOTOPES IN AGRICULTURE: ANALYTICAL PROCEDURES, ANIMAL 

i. husbandry., ENTOMOLOGY. FERTILIZER UPTAKE, GENERAL STUDIES, l^OTOSYNTHESIS, 

PLANT GENETICS, AND PLANT PHYSIOLOGY, A selected bibliography, TID-3078, .Suppl. 1, 

Jf. , Division of Technical Information Extension. AEG. May 1964, 24p, 

^ *«rvey containing a total of 229 selected references are presented ftom literature 

1 , Pohlished from 1958 "1962 on uses of radioisotopes in agricultural sciences, 

[ 1059, Ward, H, L, INSECT CONTROL BY RADIATION AND RADIOISOTOPES. TID-3579, Technical 

f' .Information Service Extension, AEC, Nov, 1964, 32p, 

from the scientific literature published since 1961 ate presented, Ante 

t , , , indexislncluded.' 


2. Surveys 



1060 Brown, A, W, A.; TACTICS OF INSECT CONTROL. PARTICULARLY IN 
Can. Ent , 1-2 (1964) 172-82. 


MEDICAL ENTOMOLOGY, 
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Overall review of control measures against insect pests, especially mosquitoes. Resistance 
phenomena have been studied in numerous species. Countermeasures against resistance include the 
use of synergists, noii-detoxicatable analogues, and negatively-correlated compounds. Resistance 
usually dictates a shift from the clilorinated hydrocarbon to the organophosphorus insecticides, thus 
reducing the residue problem, particularly for wildlife. Alternative methods of control include 
the sterile-male technique, with two successful examples ( Callitroga hominivetax, Anasttepha ludens ) 
but no success yet with mosquitoes, and the use of chemosterilams, with an example of imminent 
success against houseflies on islands, Chemosterllants however, like bacterial toxins, are not free 
from the possible development of resistance by detoxication. 

1061 Chant, D. A, STRATEGY AND TACTICS OF INSECT CONTROL Can, Ent. M, 1-2 (1964) 182-201. 

The background against which decisions on control strategy are made is explained and general 
approaches to pest control are discussed in detail, Canadian work on population dynamics that 
involves research on the processes regulating numbers is reviewed. Conventional and unconventional 
methods of control, including insect sterilization, are considered and the need for an adequate 
understanding of in,sect ecology is stressed. 

1062 Cornwell, P. B, INSECT CONTROL p. 141-98 of "Massive Radiation Techniques", 

Jefferson, S., Ed. London, George Newnes Ltd. 1964, 324p. 

Comprehensive review article of research and applications of ionizing radiations for insect control. 

The effects of radiation on developmental stages of Insects ate considered, also reports on 
stimulating effects. Delayed growth and the production of deformities as well as modifications in 
mobility and feeding are among the effects involved. Radiation disinfestation of stored products 
is discussed together with its associated practical problems, and also insect control by sterile male 
release, 272 references. 

1063(2) Day. M, F., Bailey, S, W., Norris, N. R, USES OF RADIOACTIVITY IN ENTOMOLOGY AND 
INSECT-PEST CONTROL Aust, Mus, Mag , W, 9 (1961) 291-3, 

Survey. 

1064(2) Figura, V. PRESENT KNOWLEDGE ON THE USE OF RADIOISOTOPES AND IONIZING RADIATION 
IN ENTOMOLOGY. Nuovi Annali Ig. Microbiol, 3^ 12 (1961) 156-70, (In Italian) 

1065 Freeman, P,, Ed, INTERNATIONAL CONGRESS OF ENTOMOLOGY, 12, 1964. "Proceedings of 
the 12th International Congress of Entomology. London, S-16 Jul, 1964". London, 12th Intetnational 
Congress of Entomology’^. 1965, 842p, 


c/o Royal Entomological Society of London, 41 Queen's Gate, London, S.W. 7, 

1066 Grobraan, A, APPLICATIONS OF NUCLEAR ENERGY IN AGRICULTURE, Boln Jta Control Enetgla 
At6mica 9, 48 (1964) 73-84, (In Spanish) 

The uses of radioisotopes and radiation in agriculture are tabulated. The more important progress 
made in studies on soil, physiology and vegetable autoecology, radioactive precipitation, and 
entomology is summarized, (NSA19I1965.4554) 

1067(^) Huque, H. ROLE OF ATOMIC ENERGY IN INSECT STUDY AND CONTROL Agriculture Pakist. 

13, 4 (1962) 77-80. 

Brief, general survey of applications. 

1068 Impens, R., Frangois, t, Riga, A. L'UTILISATION DES RADIOISOTOPES ET DES RAYONNEMENTS 
EN ENTOMOLOGIE APPLIQUEE, Annls Gembloux 70 (1964) 45 - 63. 

Review article. The advantages and limitations of the methods are described. 13 references 
(to 1963) are cited, including two IAEA Proceedings of Symposia, 

1069 Ksiazek. J, ATOMIC ENERGY IN RADIATION DAMAGE TO LIVING ORGANISMS.' Postepy, ,, 
Naukroln, 12(1965) 131-5. (In Polish), 


The useful effects of sterilizing and pasteurizing doses of radiation are reviewed. Topics discussed 
include; the physical properties of ionizing radiation; radiation-dose damage; disinfection of 
grains, retardation of sprouting and germination of seed-type foods; sterilization of insects (males) 
and insect population control; changes in susceptability to disease due to induced mutations; and 
use of radioisotopes in biological research, (NSA 19:1965,32631) 

1070 Mercer, W. A., Ralls, ]. W, USE OF ISOTOPES IN THE FOOD-CANNING INDUSTRY. 

Isotopes Radiat, Teehnol, 1, 3 (1964) 245-55. 

Applications of isotopes in food processing research and quality control are reviewed. Applications 
discussed in detail include research on taw food and containers, quality control, autoradiography of 
crop samples treated with radioactive insecticides, research on food washing, and in the radiation 
processing of foods, with emphasis on the radio-sensitivity of spores of Clostridium botulinum 
(19 references). (NSA 18 ;1964.22384) 
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1072 O'Brien, R.D,, Wolfe, LS, "RADIATION, RADIOACTIVITY, AND INSECTS", New York, 
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ionizing radiations in entomology. The book is planned to give an account of academic and 
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are supplied, 
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Spain, Setv. Plagas Forest. B. 7, 13 (1964) 42-51, (In Spanish) 

General article, 

1074^^^ Talmr, L. Dlabola, ], UTILIZATION OF RADIOACTIVE TRACERS IN AGRICULTURAL 
ENTOMOLOGY. Za vys. Orodu 11, 2 (1963) 471-, (In Czech) 













SYSTEMATIC LISTING OF INSECTS 
AND RELATED ARTHROPODS 
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Table 1 (cont.) 


Class 

Order 

Fainily 

Systemaiic 

Code 

Sdciitlfic Miijrie 

INSEGTA 

Hemiptera 

(Homoptera) 

Chennidae 

QQ. 5 






Phylloxera 



Cicadellidae 

OQ. !> 






Caligyi'icDia [lelliicida F. 





Palbiiliis maidis 





Javesella pelliicida F, 



(Jaasidae) 


Lin'iotettix striola 





Sc'aphytopiiii! niagdaleiisia 



Pscudococcidae 

QQ, Id 






PlaiiftKOKCoiiksiijaltiiiois ([.aiiijp 





l’liiiioc(Jcciis citri (Hisso) 



Psyllkkie 

QQ. r** 






Psylla pyricola Foerst, 


Mecoptcra 


s 




I’aiitirpldae 

S,3 






raiiorpa comimiiils 


Triclwpieta 


T 




Liiriiiepliilidae 

T.2 






Glypliotaelius puiitatoliiieatuslUjt!^. 





Halesus interpiiiidtatus Zetr. 


Lepidoptera 


IJ 









Arctildae 

IJ.2 






Arcria eaja 

Hhyparia putpurata 
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Order 


I'aniily 


I-,epi(loptera 


Hombycidae 


Crauihidae 


Galleriidae 


Gelechiidac 


Hespeillclae 


Leucopierldae 


Lymantrildae 


Noci'uJdae 


Table 1 (coiH.) 


Cmnmoii Nat)ic(j) 

Reference No. 

AF 

V 

p 

B 

E 

silkworm moths 







silkworm 

411, 51. 53. 80. 106-8, 111, 131-2, 

13(!, 142, 153-4, 175, 215-7, 226, 

2:)7, 312-3, 518. 726 , 754, 774-5, 817, 
821, 844-5, 836, 330, 1033, 1036,11/320 

1 





grass moitij 


B 

■ 

■ 

■ 

B 

maize and jowar 
stalk borer 

2 


1 

1 

1 


Asiatic rice borer 

136, 422, 428 

■ 




B 

wax mmlis 


■ 

1 

1 



greater wax nmtii 

268-1) 

+ 

■ 


1 

B 

gedeetild niotlis 

HHHHHI 

■ 


■ 

B 

fl 

potato tuberwotm 


n 



B 


pink bollworm 

043, 371, 395, 1026 

B 

H 

B 


B! 

■■■1 

994-8 

D 

■ 


B 

Bl 

Arigiimoti grain 
moili 


1 


B 

1 

■ 



■ 

■ 

1 

B 

B 

large eamia leaf 
roller 



1 

fl 

B 

1 

Ml 


■ 

1 


fl 




B 


fl 

1 

■ 



1 

1 

B 


■ 

mmim 


B 


m 

■ 

■ 




1 

1 

B 

1 

pale western 
cuiwonn 

BHHHi 

U 

1 

1 

B 

1 

HHHI 

Qlllllll^^ 

D 


B 

B 


BHHHIi 


n 

H 

B 

B 



IHHHHBHHI 

B 


B 

B 

■ 

tobacco budworm 

.283 ■ 


1 

1 

1 

■ 


OOP 



















































































































Table 1 (coiit,) 










































Table 1 (cent.} 








































































































































Table 1 (com,) 



Table 1 (cont.) 




























































Table 1 (com.) 

^ Class Order Family 


INSECTA Diptera Culicidae 


Cuterebtidae 


Drosophilidae 


Systematic 

Code 


Scientific Name 


X, 11 Aedes cataphylla Dyar 

Aedes iiigromaculis (Ludlow) 
Anopheles albimanus 
Anopheles atroparvus 
Anopheles punctipennls (Say) 
Anopheles quadrimaculatus Say 

Anopheles sergenti 


Anopheles Stephens! 


Culex pipiens fatlgans Wied, 


Culex pipiens quinquefasciatus Say 


Culex quinquefasciatus Say 


Culex testuans Theob. 


Culex taisalis 


Culex territans Wlk, 


Dermatobia homiiiis 


Drosophila 


Drosophila bushii 


Drosophila hydei 


Drosophila melanogaster 


Coranioi) Name(s] 


common malaria 
mosquito 


southern house 
mosquito 


rabbit bots, rodent 
bots 


human botfly 



Reference No, 

145 


424 


4G4 



Table 1 (com. 


AF V P I) E 


■iiid 


273-4 


290, 318 


302, 030, 971 


4, 404, 


343 


314 


362, 373 


314 


15. 22, 81, 118, 14! 

9, 165, 321, 505, 507, 

611, 514, 

519, 

624, 

526, 

534, 

545. 548, 

653, 556, 

564, 

669, 

575, 

581- 

2, 584, 580, 

589, 595, 

598, 

600. 

611, 

614, 

645, 664, 

670, 689, 

696, 

708, 

712, 

736, 

738, 744, 

756, 780, 

878, 

882, 

908, 

933, 

946-6. 

97, 164, ; 

L66 






161, 230, .fil5 


14,16,17,18,21,23,24,26,27,88,62,60-7,87, 

92,978,109,120-8,140,140-7,152,160,225, 

608-10,510-7,523,625,627-9,631-2,536-8, 

844,646-7,564,686,658-9,500,662-3,505-6, 

568,570-9,580r9,693-7,699,801-5,608-9, 

010,012,610-8,620-3,626-7,031,640,680-3, 

666-7,669,071-2,674,078-9,680,682-6, 

087-8,690-8,697-8,700,704-7,709-18, 

720-6,734-5,737,739,743.746-7,751.763, 

757,761,773,770,784,787,789,832,833,848, 

862,866,367-8,875-6,882,889,896,909,910, 

011,915,917,926,931,934,938-0,941-4,947, 







































































































Order Family Systematic ^ 

Code 


Acarina Tytoglyphldae Ac IGa Tyroglyphus farinae 


Orthoptera Acrididae 


Lepidopteraj Tortricidae 


Coleopteta | BostrioMds 



H 1 Schistooeroa gregaiia (Fotsk.) 
[desert locust] 


Platynota stultana (Wlshm) 
[omnivorous leaf roller] 





Callosobruchus maculatus (F,) 
[cowpea weevil] 




Cucujidae V 18 Oryzaephilus sutinamensis (L.) 

[saw-toothed grain beetle] 


Cutculionidae V 19 Sitophllus gtanatius (L.) 

[granary weevil] 



* Instat may be indicated 
In patentheses, , 



Age Temperature 



Radiation 

Dose 

J 

IS! 000 K 

y 

18000-2000011 

y 

00000-12000011 

y 

2 500-700011 

y 

15000-12000011 


etlialdose(LD)/days 























































































































































































































































Order 


Family 


Systematic 

Code 


Insect 






p pupa 
a - adult] 

Cnleopteta 

Ciitcullonidae 

VIO 

Sitoptiilus zeamais Mots. 

a (a 8tr,ains) 

c 

e 

« 

1’ 

a 

a 

Stemoohetuj inaitgiferac (f,) 
[mango weevil] 

a 

Detmestldae 

V20 

Anthoiiomus gtandii Bolt, 

[boll weevil] 

V 

Trogodctma glabmm 

a 

Soolytidae 

V42 

Ips confuiui (Lee,) 

»</ 

Tenebrionldae 


Ttlbollnm castaneum Hbst. 

[red flour beetle] 


Trtbollum eonfurum Duv. 

[confused flour beetle] 

a (4 mins) 

a 

DIpteta 

Calliphotldae 

X 5 

Lucilla serlcata 
[aheep maggot fly] 

P? 

P(f 

Chlotopldae 

Xlfl 

Hippelatei pusio Loew 
(eye gnat] 

P? 

Po-, 






































































Chloropidae 

X, 10 

Hippelatos pusio Loew 

Cuiicidae 

X 11 

Anopheles atroparviis 


1 

Anopheles quadrimaculatus Say 
[common malaria mosquito] 

Muscidae 

Xl'j 

Haernatobia imrans(L,) 

[horn fly] 



Musca doraestica L. 

[house fly] 

1 

Oestridae 

X21 : 

1 

Hypoderma lineatum (de Vill) 
[common cattle grub] 

Tephritidae 

X35 

Ceracitis capitata 
[Meditetcanean fruit fly] 



Dactis cucutbitae Coq, 

[melon fly] 


Tablc3(c()JirO 


























































TABLE 4 


RADIOTRACER STUDIES ON INSECTICIDES !■ ®) 

Utiia hiiva been ajsciulilcd in the following cstegotiesi 

II. HOTANICALS AND DliRlVATIVliS 

Cli!,()RINAIED ARTL HYDROCARl)ON.S (containing 0 or mote chlorines) 

D. DDT RELATIVES (diplienyl aliphatics) 

F. FUMIGANTS 

N, K'ICOlINI; ALKALOIDS (Including ANAflASINE and related compounds) 

P. PHOSPHORUS-CONTAINING COMPOUNDS ^ 

A, ALIPHATIC DERIVATIVES 
C, ARYL (PHENYL) DDIIVATIVES 
H. HETEROCYCLIC DERIVA'nVES . 

R. CIIEMOSTER1LANT.S 

X. CARBAMATES 

Y, SYNERGISTS 


■ Chemical name* and "other designations" for compounds cited In the bibliography have been, 
compiled after consulting E. E. Kenaga's ''Commetoial and Experimental Organic Insecticides" 
a003Revislon) In Bull ent. Soo. Am. 9: 2,1983,67-103 and (1966 Revision) in 12; 2,1966, 181-217, 
The chemical categories have been maintained, apart from slight modifications. Two indexes 
(1) Common and Manufacturers' Names Index, and (it) Letter-and-Number Index (the latter differing 
sctinewhat frpm the separate Number and Letter Indexes of the article) have also been prepared, 

Theohemicalnameusedlnacoordaiice with the principles of Chemical Abstracts nomenclature 
Is generally matked with an asterisk, *, 
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Table 4 (coiu,) 













Table'4 (coni.) 



Table 4 (coin.) 























































Table 4 fcont.) 


CO rjt 

H H 

S e S 

0 ft 0 „ 

w ft- 5 cu 

N Cm 

0 « iJ^r, 

V .-I 


53 W 01 y O D' 

2 ^ CM H (M 

Z G tH rH 

T 0^ ^ ^ 

^ 0 a £3 au gpjE 

" s« 0 ,r 0 S' 

0 Eh 4:^ 



9 P p8 

CM CM CM 

a g a a 

2P„® §ii® H ® ^ 

'H M tH « J5 n Si 

ft< fti & 


*«% ^ ^ 

t' r- H 

CM 61 CM £M 


E &s H ® ^ ’S K g a B M ■5. ^ 
ft" 2" ** g" g " g " g,S 


y li- CU 

1?^, 3s 


-rfi 

■•11^ w g O 

iy 

Vi o. •" 0 2 

M (1 0 


I> 

i CO* 

CM M « CM 

^1 ^ 'W M 

S. s q ” 
a ftj a 
" jS rt" 


S '2 « 

0 ft c 
.§ Cd I 

&.§■§ 
'H E ^ 
•§ g § 

. JS 0 
g y y 
^ y *2 

w 0 

Q <rt 


0 ti) 

: §1 

S rt P ft H 

M rt S 0 ^ 

K 5 2 ‘5 <Q 

CL -S ' . I 

rt r“« wj ftM n 

§ I'tig S| 

g E G'S z <§ 2 


2 ^ 2 

':3 IP 
CL < z 


c uo 

5 o 

M 

\§ u i 

s S’ ii s 


2 3 E 

3.H <J 


U ^ 
0 S 2 





























Table 4 (cont,) 


Table 4 (cojii,) 



























































methylthio) 3, 5-xyiyi metTiylcarbamate 
































SYKfStGISTS 






















































































AUTHOR INDEX 

CORPORATE AUTHOR INDEX 

The Author la single or first author where references are underlined. 

Atonnic Energy of Canada Ltd., Clialk River, Ont., Canada; 5M 
Dattelle Memorial Inst., Columbus, Ohio, USA: IM 

International Atomic Energy Agency, 11-13 larntnetriiig, Vienna I, Au-stria; 1053 , 1053 

National Institute of Genetics, Misiraa, Japan; 509 

National Institute of Radiological Sciences, Chiba City, Japan; 505 

Norsk Hydro's Institute for Cancer Research, Oslo, Norway: IW 

Oak Ridge National Laboratory, Oak Ridge, Tenn., USA: m, m, m TO, 613 

Organisrao Internacional Regional de Sanidad Agropeouaria, San Salvador, El Salvador: 991 

Rochester University, Rochester, N. Y., USA: 511 

Vitro Engineering Co., New York, N.Y., USA; 1021 

World Health Organization, Geneva, Switzerland. 630 

PERSONAL AUTHOR INDEX 


Abdel-Hamid, F.M. Department of Radiobiology, Atomic Energy Establishment, 

382, 383 National Research Centre, Dokki, Cairo, UAR. 

Abdel-Malek, ^ A. Department of Entomology, Faculty of Science, Cairo Unlveisity, 

m m Giza, UAR. 

Abdel-Wahab, A.M. Department of Entomology, University of California, Berkeley, 
459 Calif,, USA. 

Abeleva, E. A, Institute of Biological Physics, Academy of Sciences of the USSR, 

m 556, 604 Leninsky prospekt 33, Moscow, U.SSR. 

Abrahamson, , S. Depattment of Zoology, University of Wisconsin, Madison 6, 

m Wis., USA, 

■360 ' ■ ■ ■ ' 


Adams, A, L Animal Dise;ise Hradieation Division, ARS, USDA, Mi,ssion, 

9B1 Tex., USA. 

Aebetsokl, P.C, ~ , 

1022 

Agarwal. II.C. Oregon State University, Corvallis, Ore., USA. 

4'“in. M. University of Chile, Santiago, Chile, South America. 

H 

Aifken, W. M. Depamnent of Agriculture, Wellington, New Zealand. 

390 

11- University of Helsinki, Helsinki, Finland, 

420 

A. S. Central I'ood Technological Research Institute, Mysore 2, India. 

•Altai, H. The University of Tokyo, Sericultural Experiment Station, 

Hi hi .Suginami-ku, Tokyo, Japan, 

Albettiii, W. The University of Michigan, Ann Arbor, Mich,, USA. 

1028 

Aldersoii, T. Department of Genetics, Cambridge University, Cambridge, 

084 ' England. 

Aleksandrov, Yu, N. 

584 

Alemany, A. Puerto Rico Nuclear Center, Mayagiiez, Puerto Rico. 

658 

Alexander, M.L Genetics Foundation, Tlie University of Texas, Austin, Tex,, USA, 

a4, m, 606, 

OCT. m 

Lfniveraity of California, Berkeley, Calif., USA. 

124 

A%i D- A. Entomology Research Division, ARS, USDA, Mission, Tex., USA 

981, 982 

Allred, D. M, , Brigham Young University, Provo, Utah, USA. 

951 

Altonburg, E. University of St. Thomas, 3812 Montrose Blvd,, Houston, Tex. , USA. 

m 

AJwotth, W. L. Lawrence Radiation Laboratory, University of California, 

ILO, 471 Berkeley, Calif,, USA 

Amer, N.M, Donner Laboratory of Medical Physics, UnlvcKity of California, 

902 , Berkeley, Calif,, USA 

Ammon, F.-J. Max Planck-Instltut fiir Biophysik, Frankfurt a. M., 

. 961 Federal Republic of Gemiany, 

Ammon, H. ,, ; ; , Ludwig-Maxlmlllans-Unlvetsltat MOnchen, Munich, 

Federal Republic of Germany. 





Andetsson, G. Department of Pharmacology, Royal Veterinary College of Sweden, 

472 Stockholm 50, Sweden. 

Andreev, S. V. All-Union Scientific-Research Instimte for Plant Protection, 

4, ^ Leningrad, USSR. 

Andrews, A. K. Department of the Interior, Fish and Wildlife Service, 

357 Washington, D. C., USA. 

Angus, T. A. Insect Pathology Research Institute, Sault Ste. Marie, Ont,, Canada. 

312 

Anonymous 
£2, £76, m, 

1006 , 1007 

Antonov, A. S, Moscow M. V. Lomonosov State University, Leninskie Gory, 

111 Moscow 5, USSR. 

Appelgren, L-E. Royal Veterinary College of Sweden, Stockholm 50, Sweden. 

£73 

Arent, H. Rheinische Friedtich-Wilhelma-Univetsitat Bonn, Bonn, 

341 Liebftauenweg 3, Federal Republic of Germany. 

Arnold, G. The Rockefeller Institute, New York 21, N. Y., USA. 

m 

Arroyo Varela, M. 

12 

Arsenieva, M. A Institute of Biological Physics, Academy of Sciences of the USSR, 

672 Leninsky prospekt 33, Moscow, USSR. 

Arthur, B, W. Ciba Corporation, Agricultural Chemicals Testing Laboratories, 

,500 p.O. Box 1105, VeroBeach, Fla., USA 

Asman, Sister Monica University of Notre Dame, Notre Dame, Ind., USA. 

,5£? , 

Astiaso, F. 

,, '5 , 

Atkins, D.L Department of Medicine, The University of Texas, 

3^ Galveston, Tex., USA 

AtwaL AS, - 

£3 : , 

Auclalr, J, L Research Station, Research Branch, Canada Department of Agriculture, 

, 275 St. Jean, P. A, Canada. 

Auerbach, S.L Oak Ridge National Laboratory; Oak Ridge, Tenn., USA 

940, W, 952, M, 955 

Ayuzawa, C. - 

1036 , 

Babos, L. - 

1032, 1033 

Backstrom. J. Royal Veterinary College of Sweden. Stockholm 50, Sweden. 

' ■' H' 

Bade, M. L. Division of Blpchemistty, Massachusetts Institute of Technology, 

, ^ Cambridge 39, Mass., USA ‘ 


Bailey, P.J. 
961 


Nuclear Chemical Plant Ltd., London, England. 


Bailey. P.T. 
799 

Bailey, S. W, 
1063 

Baines, B. D. 
961 


University of Adelaide, Adelaide, An,stralla. 


« 


Nuclear Chemical Plant Ltd,, London, England. 


Baldwin, W. F. 

790, TO, 806 


Atomic Energy of Canada Ltd., Chalk River, Ont,, Canada. 


Baliga, B. S, 

Balock, J. W. 

1035 

Banhara, E.J, 

651, 8^, 872 

Baratz, R.A 


Barnes, W. W. 
m, W 

Baroughi-Bonab, E 
m 

Bart, C.A 
22 


Department of Biochemistry, College of Physicians and Surgeons, 
Columbia University, Motningside Heights, New York 27, N. Y., U.SA. 

Entomology Research Division, ARS, USDA, Honolulu, Hawaii. 


Entomology Group, Wantage Research Laboratory (A. E. R. E,), 
Wantage, Berks., England, 

Department of Radiology, College of Medicine, University of Illinois, 
Chicago, Ill., USA 

Department of Zoology and Entomology, Ohio State University, 

190 North Oval Drive, Columbus, Ohio, USA, 


Department of Zoology, The University of Texas, Austin, Tex,, USA. 


Barth, R. H.. Jr. 
113 


Harvard University, Cambridge 38, Mass., USA. 


Bartlett, A. C, 

38,6^, ^9 

Bartley, W.J. 

455 

Bartoii-Btowne, L.B, 


Basile, R, 

522 

Bateman, AJ, 

Batjer, L P. 

,458 ■, 

Baurahover, A. H, 
90S ’ 

Bauriedel, W, R. 
1050 


Boll Weevil Research Laboratory, ARS, USDA; State College 
Miss., USA ® 

Mellon Institute, Pittsburgh, Pa., USA. 


Commonwealth Scientific, and Industrial Research Organization, 
Canberra, Australia, 

Uiilversldade de SHo Paulo, Cidade Universitdria 

"Amando de Salles Oliveira", Calxa Postal 8191, S3o Paulo, Brazil. 

Paterson Laboratories, Christie Hospital and Holt Radium Institute, 
Manchester, England. 


Entomology Research Division, ARS, USDA, Mission, Tex. , USA 


Dow Chemical Company, Midland, Mich., USA, 


Baxter, R.C. 
665, 882 


University, of Rochester, Rochester, N. Y., USA 











Basizi. B. Istituto tie lUctTche Agrarie, Society Montecatiiii, Milan, Italy, 

43G,_^ 

Beard, R, L Connecticut Agricultural Experiment vStaiioii, New Haven, 

» Conn,, USA. 

Beck, D. R. Brigham Young IJiiiverfiily, Provo, Utah, USA. 

951 

Beck, J. S. Bonner Laboratory of Medical Physic,';, Univenity of California, 

90'2 Berkeley, Calif., ILSA,” 

Beck, M. Doiiner Laboratory of Medical Physics, University of California, 

902 Berkeley, Calif., USA, 

Beemian, W, Max-Planck lastluit fiir Biologic, Tubingen, 

56, 146, ^ Federal Republic of Germany. 

Bell, A, E, Boll Weevil Research Laboratory, ARS, USD A, State College, 

512. 9]il, 929 , Miss., USA. 

Beilis, E. de; ' 

421 

Belozetskil, A. N. Moscow M. V. Ikinionosov State University, Leiiinskie Gory, 

111 Moscow 5, USSR, 

Ben-Zeev, N. Laboratory of Genetics, The Hebrew University, Jerusalem, Israel. 

593 

Bennett, A. F. Entomology Research Division, ARS, USDA, Baton Rouge, La., USA. 

' 207 

Bennett, G. F. . 

12 


Benschoier, C.A. ARS, USDA, Brownsville, Tex., USA. 

: m 

Benson, B.W. Walter Reed Army Institute of Research, Washington, D. C. , USA 

' 894 ■" ,, 

Betendes, FL D. Department of Radiation Genetics, State University of Leyden, 

Rapenbmg 67-73, Leyden. Tire Netherlands. 

Bergendahl, J. Section of Radiation Biology, The Univenity of Texas, 

M.D. Anderson Hospital and Tumour Institute, Howton, Tbx. , USA. 

Berger, R.S, ; Department of Zoology, Auburn University, Auburn, Ala., USA. 

■" ',503 , 

Bergmann,'E.D. 

^ : ■ 

Berlowitz, L University of Galifornia, .Berkeley, Calif.,, USA 

;'115 ^ ■ 

Berreur, P. , , Faculty of Science, Paris, France, 

m . 

5.J- Biology Department, Wesleyan University, Middletown, 

150 , : Conn. USA 

Berryman, A. A Uepaiament of Entomology, University of Califotiifa,, 

‘ iM , Berkeley, Calif., USA. 




Bhaiiihurk.'u', M. W. Imlian Agricultural Research Institute, New Delhi, India. 


Bhat, J. V. 

51. 106, 215, 216, 217 

Hhatii,ig;ir, P. L, 

7115, b;I(;, 837, 
bib, 852, iiS;i 

Bier, K, 

116, U7. m, Kifl 

Biltiva, 1).};. 

£15 

liinggeli, M. "IL 
1051 

Biriistiel, M, 1„ 

yi! 

Illiiir, 1). P. 

367 

Blaylock, 11, G. 

94(1, £fi4, 955 

Blaxek, J. 

Itlhi) 

Iikili, D. p. 

57 


I'emientatioii Teohuology Laboratory, Indian Institute of Science, 
Bangalore 12, India. 


School of Medjciiie, University of Miami, Coral Gables, 
Fk., USA. 


Zoologiscluis Institut, Westfalisohe Wilhelms-Universit.at, Munster, 
SchlossplatK B, l•ede^•al Republic of Germany. 

Institute of Cytology and Genetics, Academy of Sciences, 

Siberian Department, Novosibirsk, USSR. 

Iiiteriiatioiial Atomic Energy Agency, 11-13 Karntnerring, 

Vienna 1, Austria, 

Institute of Animal Genetics, Edinburgh, Scotland, England, 

Pacific Southwest Forest and ihiiige Experiment Station, 

O.S Forest Service, Berkeley, Calif,, USA. 

Oak Ridge Rational Laboratory, Oak Ridge, Tenn,, USA 


The University of Texas, Austin, Tex, , USA. 


Bloch, K, 
184 

Block, lU. 


fllumbc^, B. 

141 

Filuxat, R, 

BSO 

Bogomaz, V. A 
1IA270 (after 775) 

fiolsot, M. 
lOOB 

Bonlfay, M. 

762 

fMMWM 

Boontill, J.I'.T, 

m 

Botek, E, „ 

65 , ' 

Boiitd, lie, von 
165, MB, 740 

Bosnia, G,C, . 


Boyce Thomson Institute for Plant Research Inc., Yonkers, 
N,Y.,USA 

Department of Biology, Brandeis University, Waltham, 
Mass,, USA 


Compagnie G6n5rale d'Etudes CEGELERG et Pechiney-Progil, 

Paris, France, 

MuseuraNatioriald'HistoireNaturelle, Paris, France. 

West African Coimcil for Medical Research, Lagos, Nigeria, Africa. 

Department of Biochemistry, College of Physicians and Smgeons, 
Columbia University, Momitigside Heights, New York 27, N. Y., USA 

Biology Division, Oak Ridge NationaUaboratoty. Oak Ridge, 

Tenn,, USA 

Department of Physiology and Btophysio,s, University of Illinois, 
Orbana, Ill., USA 









Boswell, A, L 
871 

Bourcart, R. 

762 

Bowen, W, R. 

303 

Bowers, B. 

m 

Bowers, W.S. 

Bowery, T. G. 

Bowman, ER. 
m, 484 

Bowman, J.T., Jr. 

Bowman, M.C. 

348 

Brack, S.D. 

57 

Brande, J, van den 
912 

Brazzel, ]. R. 

345 

Bregadze, Yu, I. 

21 

Brennet-Holzach, 0 . 

Brewbaker, J. L 
879, 1018 

Brioteux-Gregoire, S. 

Bridges, B. A, 

713 

Bridges, R.G. 

i!l 

Bridges, W.fi. 

2^ 

Brito da Cunha, A. 
607, 935 

Brosemer, R. W. 

B 

Brosseau. G. E, Jr. 

559 


Entomology Research Division, ARS, USDA, Beltsville, Md., USA. 


Museum National d'HistoireNatutelle, Paris, France. 


Department of Entomology, University of California, Riverside, 
Calif,, USA. 

Biological Laboratories,,Harvard University, Cambridge 38, 

Mass., USA. 

Insect Physiology Laboratory, Entomology Research Division, USDA, 
Beltsville, Md., USA 

Department of Entomology, North Carolina State University, 

Raleigh, N.C., USA. 

Department of Pharmacology, Medical College of Virginia, 
Richmond, Va,, USA, 

University of California, Davis, Calif., USA. 


Entomology Research Division, ARS, USDA, Savannah, Ga., USA. 


The University of Texas, Austin, Tex., USA. 

Rijkslandbouwhogeschool (State Agricultural University), 
Coupute Links 235, Ghent, Belgium. 

Department of Entomology, Mississippi State University, 

State College. Miss,, USA, 

Institute of Biological Physics, Academy of Sciences of the USSR, 
Leninsky prospekt 33, Moscow, USSR. 

Biochemisches Institut, Universitiit Zflrich, Zurich, Switzerland. 


College of Tropical Agriculture., Hawaii University, Honolulu 14 
Hawaii. ’ 

Institut L6on Fredericq, Bioohimie, Univeisitb de Lihge, 

Place du XX-Aout 7, Liege, Belgium. 

Medical Research Council, Radiobiological Research Unit, Harwell 
Didcot, Berks,, England. ■ 

Biochemistry Department, Agricultural Research Council, 

Pest Infestation Laboratory, London Road, Slough, Bucks., England. 

Department of the Interior, Fish and Wildlife Service. 

Washington, D.C,, USA 

Departamento de Biologia General, Hniversidade de S3o Paulo 

Cidade Universitdria "Armando de SaUes Oliveira", 

Caixa Postal 8191, S5o Paulo. Brazil 

Department of Chemistry, Washington State University, Pullman 
Wash. , US^ * 

UniversityoflowAlowaCity. Iowa, USA ' , \ 


Stored-Product Insects Researcliand Development Laboratory, 
ARS, USDA, Savanntih, Ga,, USA 


Brower, J. E 
846, 91^, 

B1‘ ^222 

Brown, AW. A Department of Zoology, University of Western Ontario, London, 

362, 372, 1O0O Om., Canad.i, 

' '• 

Brown, G. N. Oak Ridge National Laboratory, Oak Ridge, Tenn,, USA, 

953 

Brown, W, E Department of Chemistry, Ontario Agricultur.il College, Guelph, 

^■b Ont., Canada, 

Browning, L. S. University of St. Tliom.is. 3812 Montrose Blvd., Houston, Tex., USA. 

738 

Brunet, P. C. Department of Zoology, Oxford University, Oxford, England. 

Bubnov, V.D. 

Th. Physiologisch-Chemisches Institm, Ludwig-MaximOians-UiiTO^^^ 

B Miinchen, Munich, Federal Republic of Germany. 

Buchholtz, Ch. - , 

Buckner, A J, Public Health Service, US Department of Health, Educ.ition & Welfare, 

2^ Savannah, Ga., USA. 

Bulginskaya, M.A - 

^-a 

Entomology Research Division, ARS, USDA, College Station, 
260,^,^,3M. Tex.. USA 

397, 4^, 403 

Entomology Group, Wantage Research Laboratory, U,K. A. E. A., England 

651, ^,m, 1001 

Bunyard, P.P, Harvard University, Cambridge 38, Mass,, USA ^ 

113 

Burkholder, W.E, . Agricultural Research Service, US Department of Agriculture, 

656, 903,904 Hyattsville. Md., USA ‘ 

2’ Agricultural Research Council, Poultry Research Centre, 

Edinburgh, Scotland, England. 

ElevelopmemCompany, Modesto, Calif,, USA 

Butt, B, A, , - : 

965 ■ " 

Buttram. J. R. Auburn University, Auburn, Ala,, USA 

4M ■ 

Bychkovskaya, 1. B. 'Central Radiological Instltuw, , UL Roentgena 6, Leningrad, USSR. 

Byerrum, E U. : i Michigan State University, East Lansing, Mich., USA 

476 ■ ; 

Cadahia, D.' ^ ' 

5 ' ' ■ 







Calderon, M, 
874 

Callely, A. G. 
271 

Canale, G. 
437 

Cannon, G. B. 

m 

Caprotti, M. 

Carlson, E. A. 

Carlson, J. G. 
520, 530 


Carney, G. C. 

m, m 

Carson, H, L. 

m 

Carvalho, J. P. de 
1042 

Casida, J. E. 

367, 398, 454, 

. 458, 4a, 469, 
493, 494, 501 

Caspar!, E, W, 

741, m 

Cavalcaselle, B. 

421 

Chamberlain, W. F, 

mm 4^,^ 

Chandler, J, L R. 

475 

Chandley, A.C. 

127,128, 529, 739 

Chandra, H. G. S. 

Chang, Shell Chin 

Chant, D. A. 

1061 

Chaplin, M. 

98 

Chapman, G. A 
373 


Israel Atomic Energy Comniission, Soreq Nuclear Research Center, 
Rehovot, Israel. 

University College, Cardiff, Wales, England. 


Istituto di Ricetche Agrarie, Societh Montecatinl, Milan. Italy. 

Columbia University, Morningside Heights, New York 27, 

N. y., USA 

Univetsith degli Studi, Corso Strada Nuova 65, Pavla, Italy. 

University of California, Los Angeles, Calif., USA 

Biology Division, Oak Ridge National Laboratory, Oak Ridge, Tenn. 
and Department of Zoology and Entomology, University of Tennessee, 
Knoxville, Tenn., USA 

Biology Branch, Challt River Nuclear Laboratories, Chalk iUver, 

Ont., Canada. 

Department of Zoology, Washington University, Saint Louis SO, 

Mo., USA 


Division of Entomology and Acatology, University of California, 
Berkeley, Calif., USA 


University of Rochester, Rochester, N. Y., USA 


Entomology Research Division, ARS, USDA, Kerrville, Tex., USA. 

Oklahoma State University, Stillwater, Okla., USA 

Paterson Laboratories, Christie Hospital and Holt Radium Institute, 
Manchester, England. 

University of California, Berkeley, Calif, USA. 

Department of Entomology, University of Illinois, Urbana, 

III, USA 

Research Station. Canada Department of Agriculture, Vineland, 
Ont., Canada. , 

University of Kentucky, Lexington, Ky., USA. 

Entomology Research Division, ARS, USDA, Corvallis, Ore., USA 


Chatterji, S. 

2 

Indiiin Agricultural Research Institute, New Delhi, India. 

Chauviri, IL 

HI 

Faculto des Sciences de Strasbourg, Laboratoire de Psychophysiologie 
et Station de Recherches sur I'Abeille et les Insecies Sociaux, 
Bures-sur-Yvette, Seine-et-Oise, France. 

Chavin, W. 

7 

Dep.irtment of Biology, Wayne State University, Detroit, 

Mich,, USA 

Chawla, S. S. 

861 

Indian Agricultural Research Institute, New Delhi, India. 

Chefurka, W. 

1048 

Researcli Institute, Canada Department of Agriculture, London, 

Ont., Canada 

Cheldelin, V. H, 

85 

Oregon State University, Corvallis, Ore,, USA. 

Chen, T. C. 

235, 536 

. 

Chiang, S. H. 

758 

- 

Chiba, M. 

842 

- 

Chigarev, G,A 

3 

• 

Chigusa, S, 

609 

National Institute of Genetics, Mislma, Japan. 


Chino, E 

46, m m, 201 

Choi, C.C. 

601 

Chopra, V, L 


Biological Institute, College of General Education, 

Tokyo Metropolitan University, Meguro-ku, Tokyo, Japan. 


Institute of Anirnai Genetics, Edinburgh, Scotland, England, 


Christenson, LD, 
994 


Entomology Research Division, ARS, USDA, Beltsville, Md, , USA 


Chu, Y, -S. 
137,138 


Academia Sinica, Shanghai, China, 


Cioci, M, 


Univetsitk degli Studi, Corso Strada Nuova 65, Pavla, Italy. 


Clayton, F.E. 

810 

Clayton, G, A 
831 

Clayton, R.B. 
m W, 193,,]|4, 

m, m 

Clever, U. 

61, 122 


Department of Zoology, University of Arkansas, Fayetteville, 
Ak,,USA ; 

Institute of Animal Genetics, Edinburgh, Scotland, England. 


James Bryant Conant I^boratoty. Harvard University, Cambridge 38, 
Mass., USA ,, , 


Max-Planck-Institut ffir Biologle, Tubingen, Federal Republic of 
West Germany and Department of Biological Sciences, Lifayette, 
M. USA 



24 






Crenshaw,. J, W. 

M 

Crone, ED. 

m 

Crook, L. J. 

869 

Crossley, D. A, ■, Jr. 

£6, £2, 9.63 

Crothets, W. C. 

M6 

Crystal, M.M, 

643 

Currie, J, E. 

1027 


Dep,irimetit of Zoology, Unlvenlty of Maryland, CoUegc Park, 
Md,, USA 

Agricultural Raearch Council, Pat Infatation Laboratory, 
London Road, Slough, Bucks,, England. 

Entomology Group, Wantage Raearch Laboratory (A, L R E), 
Wantage, Berks., England, 

Oak Ridge National Laboracoty, Oak Ridge, Tenn. , USA 


Rutgers University, New Brunswick, N. J,, USA , 

Entomology Research Division, ARS, USDA, Mission, Tex,, USA 

Agricultural Reseatcli Council, Pest mutation Laboratoty, 

London Road, Slouah, Bucks,, Ensland, 













Diener, E. 

679 

Diffidenti, G. A, 

DiHe, J. R. 

967 

Dinamaroa, M. L, 
1047 

Disney, R. W. 

no 

Dixon, J.C. 

1025 

Dlabola, J. 

304, 1074 

Dobzhansky, T, 

m, 9M 

Dockal, J, 

1009 

Dodson, G.J, 

41, 310, 858, 
859, 860 

Domon, M. 

693 

Domroese, K. A. 

1^, m, 201 

Donnelly, J. 

m 

Borough, H, W. 

454 

Doty, A. E 
446 , 

Doutt, R. L. 

11 

Dowell, EH. 

, 9 ]| 

Drescher, W, 

240 

Drews, G. 

63 

Drummond, R-0. 

Dubinina, L. G. 

672 

Dubinin, N, P. 

672 


372 

'k; 


Strahlenbiologisches Institut, Kantonspital, Zurich, Switzerland, 


Federal Aviation Agency, Forth Worth, Tex., USA. 

Laboratory of Physical Piology, National Institute of Arthritis and 
Metabolic Diseases, National Institutes of Health, Bethesda, Md*, USA. 

Biochemistry Department, Agricultural Research Council, 

Pest Infestation Laboratory, London Road, Slough, Bucks., England, 

Southeastern Forest Experimental Station, Forest Service, USDA, 
Asheville, N. C., USA. 

National Museum, Prague, CSR, 

Medical Research, The Rockefeller Institute, New York 21, 

N.Y., USA.' 


Oak Ridge National Laboratory, Oak Ridge, Tenn., USA. 


Rikkyo University, Ikebukuio, Toshima-ku, Tokyo, Japan. 

Department of Biology, Concordia Teachers College, 

River Forest, Ill., USA, 

Ibadan, Nigeria, Africa. 

Department of Entomology, University of Wisconsin, 

Madison 6, Wis., USA. 

Bioproducts Department, Dow Chemical Company, Midland, 

Mich., USA. 

Division of Biological Control, University of California, 

Berkeley, Calif., USA, 

Universityof Tennessee, Knoxville, Tenn,, USA. 

Institut flit Bienenkunde, Rhelnlsche Friedrich-Wilhelms-Univetsitat 
Bonn. Bonn, Liebfrauenweg 3, Federal Republic of Germany. 

Physiologlsch-Chemisohes Institut, Fteie Universitat Berlin-Dahlem, 
Boltzraannstrassed, Berlin, Federal Republic of Germany. 

ARS,. USDA, Kerrville, Tex., USA., : 

Institute of Biological Physics, Academy of Sciences , of the USSR, 
Leninsky prospekt 33, Moscow, USSR. 

Institute of Biological Physics, Academy of Sciences of the USSR, 
Leninsky prospekt 33, Moscow, USSR 


Dubrova, S, E. 
582 

Ducoff, liS. 

m 

Duffy, J. R. 
362 


Department of Idiysiology and Biophysics, University of Illinois 
Urbaiia, III, ILSA. 

University of \\%tern Ontario, London, Ont., Canada, 


Dukes, P.P. 
172, 173 

Dustan, G* G. 

m 

Earle, N. W. 


Ebenezet, D. N. 
714 

Eddy, G, W. 

644 


Physiologisch-Clit!nii,sches Institut, Philipps-Universitat, 355 
Marburg (Lahn).*Deiitschhaussttasse 1 - 2 , Federal Republic of Germany. 

Research .Station, Canada Department of Agriculture, Vineland, 

Out,, Canada. 

Cotton Insects, Entomology Research Division, ARS, USDA, 

Baton Rouge, U ,, U.SA. 

Ridtobiologlcal Research Unit, Osmania University, Hyderabad 7 
Indi.!. 

Entomology Research Division, AILS, USDA, Corvallis, Ore,, USA. 


Edson, E, F. 
415 


Fison Pest Control Ltd., Saffron Walden, England, 


Edwards, A.M. 

193, 195 

Egorova, T, A, 

i! 

Eiche, A, 

W 

El Sayed, El Dasheir 
358 


Harvard University, Canibtidge 3B, Mass,, U.SA, 


Institute of Genetics, University of Stockholm, Drottiiinggatan 116, 
Stockliolm, Sweden, 

Rotliampstead Experimental Station, Hatpeiiden, Herts,, England. 


El-Sebay, A,H, Department of Entomology, University of California, Riverside, 

Calif. , USA. 

E. Ain Shams University, Kasr-El-Zaafran, Abbaslyah, Cairo, UAR, 

635,763,764, 794,813 

•"•WtWI IWII i"ll 

Elequin, F. T, Tlie University of Texas, Austin, Tex,, USA, 

674 


Emmerich, H. 
63 

Engels w. 

m 

Hntwistk, P.F, 


Physlologisch-Chemi,iches Institut, Freie Universitat Berlin-Dahlem, 
Boltzmannstrasse 4, Berlin, Federal Republic of Germany, 

Zoologisclies Institut, WestKlisclie Willielms-Universii.it Miinster, 
Miiiister, .Schlossplatz 2, Federal Republic of Germany, 


Etdman H. E 

636. 1%, ^6, 677, 
6W, 838. 919, @, 

Erickson, J. E. 

Ericsoi), L-E. : 


Intetiiatioiial Atomic Energy Agency, 11-13 Kariittierring, Vienna I, 
Austria (iemp(ir,'itily for k years) ^ Department of Biology, 
Battelk-Northwesc, Richland, Wash., U.SA 


University of Oregon, Eugene, (ke., USA 
(deceased) 






373 










Evans, F.C. 
7 


Depattmaiit of Zoology, Tlie University of Michigan, Ann Arbor, 
Mich., USA. 

Zoology Department, University College, Cardiff, Wales, England. 


Evans, W. A. L. 

50 

Fabriiii, R. 

43G, 437 

Fahmy, M. F. 

743, 744 

Fahmy, M, J. 

532 

Fahmy, M. L 
678 

Fahmy, 0. G. 

m, m, 744 

Fakht, I.M.I. 

388 

Falk, R 

Farkas, E 
1011 


Istituto di Ricerche Agrarb, .Societh Montecatini, Milan, Italy. 

Chester Beatty Research Iinstitute, Institute of Cancer Research, 

Royal Cancer Hospital, London, S. W.3, England, 

Chester Beatty Research Institute, Institute of Cancer Research, 

Royal Cancer Hospital, London, S. W. 3, England. 

Chester Beatty Research Institute, Institute of Cancer Research, 

Royal Cancer Hospital, London, S. W.3, England. 

Cliestet Beatty Research Institute, Institute of Crncer Research, 

RoyalCanoerHospital, London. S,W.3, England. 

National Research Centre, Dokkl, Cairo and Department of Biology, 
Atomic Energy Establishment, Cairo, UAR, 

Laboratory of Genetics, The Hebrew University, Jerusalem, Israel, 


Farnliam, A, W. Rothamaied Experimental Station, Harpendeii, Herts., England. 

W 

Farrow, M. G. 

Fast, P. G. Insect Pathology Research Institute, Saulr Ste. Marie, Ont., Canada. 

m 

Fatteipaker, P. Central Food Technological Research Institute, Mysore 2, India, 

323, ,' 

Fatzinget, C. W. Southeastern Forest Experimental Station, Forest Service, USPA, 

1025 Asheville, N, C,, USA. 

F™, D. Biology Department, Saint Louis University, Saint Louis 3, Mo,, USA. 

m 

Felauer, F. E. Department of Chemistry, Ontario Agricultural College, Guelph, 

43-b Ont., Canada. , 

M. Directeut de la Station de Zoologie Agticolq, Centre de Recherches 

S8Q \ Agronomiques du Sud-Est, Montfavet (Vaucluse), France, 

Fetter, F. Inter-Amerioan Institute of Agricultural Sciences, 

BF7, 1000 Tropical Center for Research and Graduate Training, Turtialba, 

Costa Rica. 

Figueroa, M. Puerto, Rico, Nuclear Center, Mayaguez, Puerto Rico. 

658 ' ■ ■ / ■ , 

FJguta, V, Ufficio d'lgiene e Sania del Commune, Rome, My.: 

1064 

Filippovich, Yu. B. 

64 . 


Fleekcr, J, 
47fJ 


Micliigiii).StateUniversity, East Lansing, Midi., USA. 


Flint, H.M, 

Florkin, M. 

45 

Floyd, TwH. 

768 

Ford, H.R 
D07 

Ford, I.M. 

44-5 

Foiesti, 1. 

133 

Foigasfi, A. J. 

336 

Forrest, li S. 

66, C7 

Franqois, E, 

295, 319, 1008 

Franz, J.M, 

10,54,1055 

Fredtiksson, T, 

Freeinan, P. 

1065 

French,. A. L 
767 ' 

Friedman, A, R, 

480 

Friedman, LD. 
526, 5M 

Friend, W. G. 

91 

Fritz- Niggli, H. 

m 

Frizzi, G, 

, 638 

Frontall, N. 

FujimotOi M. S. 
,904 


, Fukaral, J. 
493 



Department of Entomology, University of Florida, Gaine.sville, 
Fla,, USA. 

Institut LBon l'reilfetic(|, iiiocliimie, Univetsitd de I,il:ge. 

Place dll XX-Aofit 7, Lihge, Belgimri. 

Loustana State University, Baton Rouge, La,, USA. 


Entomological Research Division, ARS, USDA, Gainesville, 
Fla., USA. 

.Stauffer Chemical Company, Mt. View, Calif., USA. 


UniverJidade de ,SIo Paulo, Cidade UniveBitRria "Armando de 
.Salles Oliveira", Calxa Postal 8191, SKo Paulo, BtiiziL 

Rutgers University, New Rtimswick, N.J,, USA. 

The University of Texas, Austin, Tex,, USA. 

Statioiuie Chiinie et de Physique Agricoles, Gernbloux, Belgium, 


Institut fiir Biologisehe Scliiidlingsbekampfung, Darmstadt, 
Kranlchsteiner Strasse 02, Federal Republic of Germany. 

Royal Caroline Medico-Surgical Institute, .Stockholm 60, Sweden, 

Brltislt Meseum of National History, Cromwell Road, London, 

S.W. 7, England, 

Department of Entomology, Michigan State Univetslty, 

East Lansing, Mich., USA. 

Department of Chemistty, University of Minnesota, Minneapolis, 
Minn,, USA. 

Department of Zoology, University of Wisconsin, Madison 6, 
Wl8.,USA. 

Department of Zoology, University of Toronto, Toronto 5, Ont., 
Canada. 

.Strahlenbiologisches Institut, Kantonsspltal, Zurich, Switzerland. 


Istituto Supetbre di Sanltk, Vlale Regina Elena 299, Rome, Italy,, 

Entomology Research Division, ARS, USDA, Honolulu, Hawaii. 

Department of Entomology, University of California, Berkeley, 
CaltL,'USA.' 


375 


,, ‘I < if' 












Fukuto, T. F. 

419, 432, 462, 465 

Fussell, E.M. 

m 

Fye, R.L 
278 

Gabtusewycz-Garcia, N. 
231, 232 

Gambrell, F, L 
820 

Gangwere, S. K. 

7 

Garcia, R. S. 

649 

Gatterdam, P. E, 

355, 356 

Gaulden, M. E. 

530 


Gay, H. 

62, m 

Geesteranus, E P. M. 

H 

Gellatley, J. G. 

1015 

George, J. C, 

825 

Georgliiou, G.P. 
Gerolt, Ph. 

m 

Gershenson, S. 

m 

Getsova, A. B, 

Getzin, LW. 

448 


Department of Entomology, University of California, Riverside, 
Calif., USA. 

US Navy Disease Vector Control Center, US Naval Air Station, 
Jacksonville, Fla., USA. 

Entomological Research*bivision, ARS, USDA, Gainesville, 
Fla., USA 

Department of Pharmacology, State University of New York, 
Upstate Medical Center, Syracuse, N. Y., USA 

Cornell University, Ithaca, N. Y., USA 


Department of Biology, Wayne State University, Detroit, 

Mich., USA 

Entomology Research Division, ARS. USDA, Brownsville, 

Tex., USA. 

Department of Entomology, North Carolina State University, 

Raleigh, N.C., USA, 

Biology Division, Oak Ridge National Laboratoiy, Oak Ridge, Tenn, 
and Department of Zoology and Entomology, University of Tennessee, 
Knoxville, Tenn., USA. 

The University of Michigan, Ann Arbor, Mich., USA 


bboratory for Research on Insecticides, Wagettingen, 
The Netherlands. 


University of California, Riverside, Gallf., USA 

"Shell" Research Ltd., Woodstock Agricultural Research Centre, 
Sittingbourne, Kent, England. 

Institute of Zoology, Academy of Sciences of the Ukrainian SSR, 
Kiev. USSR, 

Institute of Zoology, Academy of Sciences of the USSR, 
Unlversitetskaya nab,l, Leningrad, USSR. 

Washington StateUnlvenity,, Pullman, Wash., USA 
Indian Agricultural Research Institute, New Delhi, India. 


GhdlSlovltch, S. 
^,663 

Ghoslon, II K. 
m, 492 

Giavelll, S, 


Instltut Pasteur, 28 me Docteur-Roux, Paris 16, France. 

Department of Biochemistry, Agricultural Experiment Station, 
Oklahoma State University, Stillwater, Okla., USA 

Unlversitk degli Studi, Via Festa del Perdono 7, Milan, Italy. 


376 


Gibbons, II. L, 


Federal Aviation Agency, Forth Worth, Tex., USA. 


Gilbert, Li. 

4G, 171, 186, 192, 
199. 201, 224 

Gilbertson, T.J. 

481, 482 

Gilby, AIL 

15! 

Giles, ILIi, Jr. 

404, 4£/, 412 

Gillett, J. 

461 

Gillot, S. 

149 

Ginocchio, S. 

1046 

Girardie, A 

m 

Glanges, E. 

737 


Department of Biological Sciences, Northwestern University, 
Evanston, 111.. u.SA. 


University of Minnesota, Minneapolis, Minn., USA. 

Commonwealth Scientific and Industrial Research Organization, 
Canberra, Australia, 

Ohio State University, 190 North Oval Drive, Columbus, Ofiio, USA. 

University of California, Berkeley, Calif., USA. 

kboratoitti de Zoologie Experinieiitale, Facultb des Sciences, 
llnlvorsite de Lyon, 20 Rue Cavenne, Lyon 7, France, 

Life Sciences Research Department. IIT Research Institute, ChicaGO, 
111., USA ^ 

bboratoire de Biologie GAifirale, FacultB des Sciences, 

Strasbourg, France, 

The University of Texas, Austin, Tex., USA, 


Glass, H.B, 


Johns Hopkins University, Baltimore, Md,, USA. 


Glembotskil, Ya. L 
21, 672, 680 

Glicl(,,P,A, 

995 

Gloor, H. 


Institute of Biological Physics, Academy of Sciences of the USSR, 
Leninsky prospekt 33, Moscow, USSR, 

Entomology Research Division, ARS, USDA, Brownsville, 

Tex., USA 


Godfrey, R.K, 

Godwin, P, A 

Goldman, I 
573 

Gomez- Numez, J. C, 

Goodwin, T.W, 

376 

Goresllne, E E. 

1012 

Golhllf, S, 

,9 

Goto, M. 

' 3 8 '^' '57 


Florida State University, Tallahassee, Fla., USA. 

Forest Insect Laboratory, Northeastern Forest Experiment Station, 
Forest Service, USDA New Haven, Conn,, USA 

University of Stockholm, Drottninggatan 116, Stockholm, Sweden. 

Instituro Venezolano de Investigaciones Cientificas, 

Caracas, Venezuela. 


Joint FAOAAEA Division, International Atomic Eneigy Agency, 
11-13 Kaerntnerring, Vienna 1, Austria. 

Division of Entomology, Voicani Institute of Agricultural Research, 
Rehovot,. Israel. 

Gakushlun University, Tokyo,-Japan. 


377 






Graham, a M. Entomology Research Division, ARS, USDA, Brownsville, Tex., USA. 

995, 1026 

Graves, B. Physiology Division, Directorate of Medical Research, 

49, 235 Edgewood Arsenal, Md., USA. 

Green, G. W. Forest Insect Laboratory, Sault Ste. Marie, Ont., Canada. 

m 

Green, M. M. 

599 

Gregg, C. T. Department of Agricultural Chemistry, Oregon Agricultural 

267 Experiment Station and Department of Chemistry, 

Oregon State University, Corvallis, Ore,, USA, 

Grell, R. F, Oak Ridge National Laboratoiy, Oak Ridge, Tenn., USA, 

128, 5W 

Grenot, C., Museum National d' Histoire Naturelle, Paris, France. 

779 

Griffith, G.D, 

W 

Griffith, T. 

477 

GrigoFeva, S.P. Moscow M.V, Lomonosov State University, LeninsWe Gory, 

111 Moscow 5, USSR, 

Grobraan, A, , 

1066 

Grokhovskaya, 1. M. , Gamaleya Institute of Epdemiology and Microbiology, 

839 M. Shukinskaya 13, Moscow, USSR, 

Gros, E,G, University of Minnesota, Minneapolis, Minn., USA. 

481, 482 

Grosch, D. S, North Carolina State University, Raleigh, N. C., USA, 

35, §3 

Gross, A. Institute Vanezolano de Investigaoibnes Cientifioas, Caracas, 

639 Venezuela. 

Grosse-Ruyken, 'H, VEB Fahlbetg-Llst, Magdebutg, Democratic Republic of Germany, 

334 ■ 

Gubioza, A, , : ■ 

817, 821, 936, 

1032, 1038 

Gugler, H.D. Department of Biology, City of Hope Medical Center, Duarte, 

14, 15 Calif., US^ 

Guimard, J. - , 

897', 

Guinn, V.P. , General Dynamics Corporation, San Diego, Calif., USA. 

1039 : ■ 

Guptavanij, P. , „ Deparduent of Zoology and Entomology, Ohio State Univenity, 

■ m , : 190 North Oval Drive, Columbus, Ohio, USA. , 

Guthrie, F. E, North Carolina State University, Raleigh, N. C., USA, 

355, 356, 486' ■ 



3T8 


Division of Entomology, C.,S. I.l!.a. Canberra. Australia. 


Crops liescarch Division. ARS, USDA, College Station, Tex,. USA 

Instilut fiir Angewlndte Zoologie, Julius-Maxirailians-Universitat. 
WiiRbutg, Saiiderring 2, Federal Republic of Gemtaiiy. 

Institute of Genetics, University of HelsinlO, Helsinki, Finland. 


Agricultural Research Division, .Slicll Development Company, 
Modesto. Calif., USA 

Northern Grain Insects Reseatch Laboratory, ARS, USDA, Brookings, 
S. Dale, USA 


Hamilton, T. ii Harvard University, Cambridge 38, Mass,, USA 

113 

Hampton, R. University of Kentucky, Lexington, Ky., USA 

98 

Hantiah-Alava, A Turku University, Turku, Finland, 

5M, M2, M3, M, 598 

fkiBser, G. Max-Planck-Instltut fur Biocliemie, Munich, 

24-2 Federal Republic of Germany. 

Hansson, E, Department of Pharmacology, Royal Veterinary College of Sweden, 

353, 472, 473, Stockliolili 50, Sweden. 

474,478,^ 

Happ, G.M. Cornell University, Ithaca, N. y., US A 

n 

Hardy, J.L Bioproducts Department, Dow Chemical Company, Midland, 

446 Mich., USA 

Harris, E.J. Entomology Reseatch Division, ARS, USDA, Honolulu, Hawaii. 

994 

Hasegawa, S. Chiba University, 1 Yayoicho, Chiba City, Japan. 

86 

Hashish, S. Atomic Energy Establishment, Cairo, UAiL 

381 

Hassan, A Department of Radiobiology, Atomic Energy Establishment, 

MS' MS' ®84. National Research Centre, Doltki,: Cairo, UAR. 

380,387,388, 389 

Hatao, K. National Institute of Radiological Sciences, Chiba City, Japan. 

543 

Hathaway, D. 0, - 

965 

Hathway, D, E. Sittingfaourne, Broad Oak Road, Kent, England. 

SS!'' '' ■ ■ ' ' 

Haverfield, LE, General Electric Co., Hanford Atomic Products Operation, 

308 Ilichland, Wash., USA 


Hackman, R.H. 

S 

Hacsl(.iylo, J. 
'IL'3 

ilaisch, A 
2H9 

H[ill(l!.r, 0. 

ss 

Hall, E. G. 

1(IL5 

Hall. W. E. 

M 

Hamilton, EW, 
338, 495 





Hawrylewicz, E J. Life Sciences Research Department, IIT Research Institute, 

1046 Chicago, lU., USA. 

Hayashi, M. University of Wisconsin, Madison 6, Wis., USA. 

■341-b 

Heath, D, F. Toxicology Research UniC Medical Research Council Laboratories, 

340 Carshalton, Surrey, England. 

Heidner, C. A. Department of Biological Sciences. Dartmouth College, Hanover, N. H, 

619 and Biology Division, Oak Ridge National Laboratoiy, Oak Ridge, 

Tenn,, USA. 

Heisler, C. R. Department of Agricultural Chemistry, Oregon Agricultural 

267 Experiment Station and Department of Chemistry, 

Oregon State University, Corvallis, Ore., USA, 

Henderson, L, P, ARS, USDA, Fresno, Calif., USA. 

1013 

Henderson, S. A. Department of Genetics, Cambridge University, Cambridge, 

129 England. 

Henke, E Strahlenbiologisches Institut, Universitat Hambuig, Hamburg 13, 

688, W, W Edmund-Sieraers-Allee 1, Federal Republic of Germany. 

Henneberry, T. J. Entomology Research Division, ARS, USDA, Riverside, CaUf., USA. 

mm 

Henrion, B. Compagnie GSnerale d' Etudes CEGELERG et Pbchiney-Progil, Paris, 

1008 France. 

Henry, S. M. Boyce Thomson Institute for Plant Research Inc., Yonkers, N. Y,, US A. 


Herrlich, P. Physiologisch-Chemisches Institut, Ludwig-Maximilians-Universitat, 

76 Miinchen, Federal Republic of Germany. 

Heslop. J. P. Biochemistry Department, Agricultural Research Council, 

47,^ Pest Infestation Laboratory, London Road, Slough, Bucks,. England. 

Hess, 0. Max Planck-lnstitut fiir Biologie, Tubingen, 

515 Federal Republic of Germany. 

Highnam, K. C. Department of Zoology, University of Sheffield, Sheffield 10. 

244 , 245 England, 

Hightower, B. G. Entomology Research Division, ARS, USDA, Mission, Tex., USA 

9W, ^ ■ 

Hildreth, P.E, University of California, Berkeley, Calif., USA 

Hill, L Department of Zoology, University of Sheffield, Sheffield 10, , 

70 England. 

Hilton, B.D. , Department of Entomology, Cornell Univenity, Ithaca. N. Y., USA 

m 4^ 

Hitchcock, M. Department of Biochemistry; St. Mary's Hospital, Medical Sphool, 

227 London W. 2. , England, 

Hochman, E. " : 

Hodgson, E, Department of Entomology, North Carolina State University, : 

. 208,219, 260, 486 ; Raleigh. N.G., USA 

380 '' 



Hoenigsberg, EF, Istituto deCTcnetica, Universitli clegli Studi, Via Festa del Perdono 7, 

640 Milan, Italy. 

Hoffmann, P.C. Department of Pharmacology, The University of Chicago, 

479 Chicago 37, IlL, USA, 

Hoffmeister, E Physiologisch-Sliemisches Institut, Philipps-UniversitSt, 

72 355 Marburg (Lahn), Deutschhaussttasse 1-2, 

Federal Republic of Genriany. 

Hogendijk, C. J. bboratoiy for Research on Insecticides, Wageiiingen, 

409, 423 Netherlands, 

Holme, G. Strahlenbiologisches Institut, Universitat Hamburg, Hamburg 13, 

746, 747 Edmund"Siemers"Allee 1, Federal Republic of Germany. 

Holldobler, B. Zoologisches Institut der Universitdt, 6 Frankfurt/M., 

267 , 288, 289 Siesenmayerstrasse, Federal Republic of Germany. 

Hooper, G.ES. Department of Zoology, University of Western Ontario, 

BS9 London, Ont., Canada. 

Hoopingarner, R. A. Department of Entomology, Michigan State University, 

767 East Lansing, Mich., USA 

Hoover, D.L Lousiana State University, Baton Rouge, La., USA. 

Hotber, E. EidgenSssische Laridwirtscliaftliche V etsiichsanstalt, 

675 Zfirioh-Oerlikon, Switzerland. 

Homing, M, G, National Heart Institute, Bethesda, Md., USA 

Hoskins, W. M, Department of Entomology, University of California, Berkeley, 

^ Calif., USA 

Hosoda, J. Institute, of Applied Microbiology, The University of Tokyo, 

(after 129) Setioultural Experiment Station, Suginami~ku, Tokyo, Japan. 

Houx. N.W.E Oregon State University, Corvallis, Ore., USA 

189, 209 

Howe, R. W. Agricultural Research Council, Pest Infestation Laboratory, 

London Road, Slough, Buclts,, England. 

Hsu, F. -T. 

Hungate, F. P. General Electric Co., Hanford Atomic Products Operation, 

966 Richland, Wash., USA 

Huque, E kn^ioisotopes Radiation Laboratory, Department of Plant Protection, 

618 , 819 , 1067 Karachi, Pakistan, 

Hurlock, E.T, - 

nAslS (after 1027) , 

Hushroan, LF. Western Reserve University, 2040 Adalbert Road, Cleveland, 

236 Ohio, USA 

Husman, C.N. ^ 

983 

Hussein, T.M, Atomic Energy Establishment, National Research Centre, Doklti, 

387 ■ Cairo, UAR, 






Husseiny, M.M, 
996 


University of California, Berkeley, Calif., USA. 


Ikeda, K. 

86 

Chiba University, 1 Yayoicho, Chiba City, Japan. 

Ikenaga, M. 

National Institute of Genetics, Misima, Japan. 

Impens, R. 

295, 319, 1068 

f 

Inagaki, & 

621 

National Institute of Radiological Science, Chiba City, Japan, 

Ishiguro, L 

Max-Planck-Institut fiir Biochemle, Munich, 

Federal Republic of Germany. 

Ishizaka, S. 

693 

Rikkyo University, Ikebukuro, Toshima-ku, Tokyo, Japan. 


Ito, E 
86, 142 

Ito, T. 

^,693 

Ivanova, P.V. 

Ill 

Ivashkov, I. S. 

808 

Ives, P. T. 
lyatomi, BC. 
Iyengar, S, V. 

M 

Jaccquinot, L 

Jacklin. S. W. 

911 

Jackson. H. 

497 

Jacob, J. 

119, 130,^ 

Jafri, R. li 

James, EG, 

3 ^ 

Jaqua, R.A. 

148 

Jawoiski, E. G. ; ^ 
, 93,,430-a' ' 


Chiba Univenity, 1 Hayoiclio, Chiba City, Japan. 

RJkkyo University, Ikebukuro, Toshima'ku, Tokyo, Japan. 

Moscow M. V. Lomonosov State University, Leninskie Gory, 

Moscow 5, USSR, 

Department of Biology, Amherst College, Amherst, Mass,, USA 

Nagoya University, Anjo, Aichi, Japan, 

Louisiana State University, Baton Rouge, La,, USA 

Agrioultutal Reseatch Centre, Bombay, India. 

Entomology Research Division, ARS, USDA, Beltsville, Md., USA. 

Cristie Hospital and Holt Radium Institute, Manchester, England. 

Institute for Animal Genetics, Edinburgh, Scotland, England. 

Laboratoire de Cytopathologle, St, ChristoMes-Ales, France, 

Research Institute, Canada Department of Agriculture, Beleville,, 
Ont., Canada, 

Yale University, New Haven, Conn., USA 

Agricultural Division, Monsanto Chemical Company, Saint Louis, 
Mo.,'uSA',. ' 


Jefferies, D.J. Entomology Group, Wantage Research Laboratory. (A. E. A. R. E.), 

641 ) 651, 1014 Wantage, Berks., England. 

Jefferson, S., Isotope Research Division, IL K. A. E, A,, Wantage, England. 

m 

Jeffrey, R, N. USDA, BeltsvMle, Md., USA. 

487, 488, 490, 491 

Jeuniaux, Ch. Instltut Leon Fredericq, Biochimie, Univetsltb de Liege, 

45 Place du XX-A6ut 7, Lfege, Belgium, 

Johnson, J. R. Department of Agricultural Chemistry, Oregon Agricultural 

267 Experiment Station and Department of Chemistry, Oregon 

State University, Corvallis, Ore., USA 

Jones, A. W. University of Tennessee, Knoxville, Tenn., USA 

m 

Jonsson, U. -B. Biological Laboratories, Harvard University, Cambridge 38, 

537, 690 Mass., USA 

^ VEB Fahlbeig-List, Magdeburg, Democratic Republic of Germany, 

334 

Kaddou, I,K. Entomology Research Division, ARS, USDA College Station, 

M Tex,, USA. 

Kalendo, G. S. Institute of Biological Physics, Academy of Sciences of the USSR, 

21 Leninsky prospekt 33, Moscow. USSR. 

Kallman, B. J. Department of the Interior, Fish and Wildlife Service, 

657 Washington, D.C.. USA 

Kalmykov, P.G. S.M. Kirov Military Medical Academy, Leningrad. USSR. 

™, 771, , 

Kaloyanova-Slmeonova, F. P. - 

m 

Kamasaki, E Entomology Research Division. ARS, USDA, Honolulu, Hawaii. 

749 . ' 

Karailova, E.M. Institute of Biological Physics, Academy of Sciences of the USSR, 

566 Leninsky prospekt 33, Moscow, USSIL 

E. Department of Entomology and Venomous Animals, 

W The Hebrew University, Jemsalera, Israel 

Kang,,y.s. 

601 

Depanment of Biochemistry, McGiU University, Montreal 2, 

625 P. Q., Canada, 

Laboratoire de Zoologie, ExpOrimentale, FacuItO des Sciences, 

.522 UniversitS de Lyon, 30 Rue Cavenne, Lyon 7, France. 

Kaplan, W.D. Hepattment of Biology, City of Hope Medical Center,' 

M-16 Duarte, Calif., USA . 

Kaplanis, J. N, Entomology Researcli Division, ARS, USDA, Beltsville, Md., USA 

^, 214, 221, 222 , 

Karinpaa, A Department of Nutritional Chemistry, University of Helsinki, 

,406 : Helsinki, Finland. , 





Karlson, P. Physiologisch-Chemisches Institut, Uidwig-Maximilians-Universitat, 

54, U, 75, 76, 77. Miinclien, Munich, Federal Republic of Germany. 

78, 102, 174 

Karpov, A* E 

772 

Kasting. R. Research Station, Canada Department of Agriculture, Lethbridge, 

^ Alta., Canada. 

Katiyar, K. P. Inter-American Institute of Agricultural Sciences, 

968 , 985 . 986, Tropical Center for Research and Graduate Training, Turrialba, 

1000 Costa Rica. 

Kaufmann, B. P. The University of Michigan, Ann Arbor, Mich,, USA. 

62 

Kearns, C. W. Department of Entomology, University of Illinois, Utbana, IlL, USA, 

468 

Keiser, I. Entomology Research Division, ARS, USDA, Honolulu, Hawaii. 

W 

Keller, J. C. Entomology Research Div, Ariz., 4207 East Broadway, Plioenix, 

38, 971 85040, USA. 

Kemmer, M. 

580 

Kenaga, E E Bioproducts Department, Dow Chemical Company, Midland, 

jM Mich,, US^ 

Kent, E. Atomic Energy Commission, Cekege Nuclear Research Center, 

n, ^ Istanbul, Turkey. 

Keyl, E -G, Max-Planok-Institut flit Meeresbiologie, Abteilung H. Bauer, 

750 Wilhelmshaven, Federal Republic of Germany. 

Khan, A. H. Department of Genetics, Cambridge University, Cambridge, 

684 England. 

Khan, M. A. Radioisotopes Radiation Laboratory, Department of Plant Protection, 

819 Karachi, Pakistan. 

Kharlamov, V. P. S, M, Kirov Military Academy, Leningrad, USSil 

W, 20 

Khishin, A. F. E Assuit University, Egypt, 

Khudadov, G. D. Central Science Research Disinfection Institute, Moscow, USSR, 

385 

Kidd, K. K. Department of Biology, City of Hope Medical Center, Duarte, 

14, 15 Calif., USA. 

Kikkawa, E , - 

773 

Kilby, B. ^ Department of Biochemistry,, University of Leeds, Leeds 2, 

m England, 

Kilgore, W. W. Agricultural Toxicology and. Residue Research Laboratory, 

, 155,499 University of California, Davis, Calif,, USA. 


Kimeldorf, D.J. 

803 

Division of Biology and Medicine. US Naval Radiological Defense 
Uiboratory, San Francisco, Calif., USA. 

Kimmel, EC, 

434 

Department of Entomology, Cornell University, Ithaca, N. Y., USA. 

Kimura, T. 

3^ 

406 Medical Laboratory. Kamitsumraa, Sagamlhara. Kanagawaken, 
Japan, 

King. J. L. 

6 ^ 

Univetsity of CalHornfa, Berkeley, Calif,, USA. 

King, T.E 

8.5 

Oregon State University, Corvallis, Ore., US^ 

Klpiani, R. Ya, 

1031 

- 

Kirkpatrick, R,L, 

104S 

Kansas State Univetsity of Agriculture and Applied Science, 

Manhattan, Kans., USA. 

Kltshenbaum, G. 

589 

Department ol Biology, Brown University, Providence, E i,, uSA. 

Kishin, A.F, 

w, m 

Institute of Animal Genetics, Edinburgh, Scotland, England. 

Kiss, I. 

104 

“ 

Kitzrniller, J. B, 

Deparmient of Zoology, Univetsity of Illinois, Urbana, IlL, USA, 

Kjellstroem, T. 

573 

University of Stockholm, Drottninggatan 116, Stockholm, Sweden. 

Klement. A. W,, Jr. 

1056 

Division of Biology and Medicine, US Atomic Energy Commission, 
Washington25, D.C., USA. 

Klempau, I. 

332, 333 

Pharmakologlsches Institut, Freie Universlcat Berlin, Beilin-'Dahlem, 

Boltzmannstrassa 4, Federal Republic of Germany. 

Kloft, W. 

Director, Institut fur Angewandte Zoologie der Universitht Bonn, 

53 Bonn, An der Immenburg 1. Federal Republic of Germany. 

Knaak, J, B. 

Mellon Institute, Pittsburgh. Pa. , US^ 

Knight, F.B. 

1028 

The University of Michigan, Ann Arbor, Mich., USA. 

Knipling, EF. 

m m 


Kobayashi, M. 

53, M, 237 

Sericultural Experiment Station, Koenji, Suginami-ku, Tokyo, 

Japan. , 

Koivlstoinen, P. 

Department of Nutritional Chemistry. University of Helsinki, 

Helsinki, Finland. 

Kolin, J. 

1009 


Komano, T. , 

153, 154 , , 

Kyoto University, Yoshida-Homraachi, Sakyo-ku, Kyoto, Japan. 


385 


25 





Kondo, S. National Institute of Genetics, Misima, Japan. 

681. m, 699, 

701, 702, 898 

Kononen, M. Department of Nutritional Chemistry, University of Helsinki, 

406 Helsinki, Finland. 


Koransky, W. 

Kormondy, E,J. 
36 


Phannakologisches Institut, Freie Universitat Berlin, 
Berlin-Dahlem, Boltzmannstrasse 4, Federal Republic of Germany. 

Oberlin College, Oberlin, Ohio, USA. 


Korte, F. 

341, 341-a, 349, 378 


Organisch-Chemisches Institut, Rheinische Friedrich-Wilhelms- 
Universitat Bonn, Bonn, Liebfrauenweg 3, Federal Republic of Germany, 


Koskinen, E. H. 

405 

Department of Nutritional Chemistry, University of Helsinki, 

Helsinki, Finland. 

Kozlov, V.M. , 

672 

Institute of Biological Physics, Academy of Sciences of the USSA . 
Leninsky prospekt 33, Moscow, USSR 

Krebs, AT. 

Walter Reed Amy Institute of Research, Washington, D. C., USA 

Krishna, J. -G. 

461 

University of California, Berkeley, Calif., USA. 

Krishnakumaran, A. 

150 


Kristan, J, 

315 

Nuclear Institute Jozef Stefan, Ljubljana and the Medical Center, 

Pula, Yugoslavia. 

Kroeger, E 

167 

Eidgenossische Teohnische Hochschule,, Zurich, Universitatsstrasse 2, 
Switzerland, 

Ksiazck, I, 

1069 


Ku, C. -J. 

137, 138 

Academia Sinica, Shanghai. China, 

Kuftyteva, N.V, 

361 


Kiihnett, M. 

11/674 (after 383) 

Institut ftir VeterinSt-Phaimakologie und Toxikologie, Karl-Marx- 
Univetsitat, Leipzig, German Democratic Republic. 

Kulir, R, 

461 

University of California, Berkeley, Calif.. USA. 

Kuliyev, P. 

107,m,m. 175 

A N. Severtsov Institute of Animal Morphology, 

Academy of Sciences of the USSA Leninsky prospekt 33, Moscow, OSSA 

Kumar, S. S. 

Department of Entomology, North Carolina State University, : 
Raleigh, N.C., USA 

Kumararaj, S. 

767 

Department of Entomology, Michigan State University, 

East Lansing, Mich., USA 

Kunkel, EA 

m, 746,747 

Sttahlenbiologisches Institut, Uiiiyersitat Hamburg, Hamburg 13, 
Edmund-Siemers-Allee 1, Federal Republic of Germany. 

Kurir, A. 

1037 

; 


386 




25 * 


Kurosawa, S. 
153 


Kuwatsuka, S. 

Kuzin, A.M. 

Kvelland, I, 

9W 

LaBrecque, G, C, 
LaChance, L E, 

m, ^ 

Lai, E 
1046 

Lamb, M.J. 

Lamb, M.T. 

8^ 

Lambremont, E.N. 

m, 

m, 

Land, J. D, 

landes, D. A. 

285 

Lang. N. 

104, 105, 174 

Langer, H, 

W 

Lapkin, Yu. A. 

21, 680 

Lara, F. J. S. 

Larsen, W. 

H- IE' M 

Larson. P. S, 

.485 

Lasset, N. L 
. ,196 

Lhssota, Z, 

Laudani, E 
1002 

Laux, W. , 

1054, 1055, 


Kyoto University, yoshida-Hommachi, Sakyo-ku, Kyoto, Japiin. 


Division of Entomology and Acarology, University of California, 
Berkeley, Calif., USA, 


Institute of Genetics, University of Oslo, Oslo, Norway. 


Entomological Research Division, ARS. USDA, Gainesville, Fla., USA. 


Entomology Research Division, ARS, USDA Mission. Tex.. USA 


Life Sciences Research Department, IIT Research Institute, 
Chicago, III, USA 

University of London, University College, Gower .Street, W.Gl., 
London, England. 


Entomology Research Division, ARS, ILSDA, Baton Rouge, La,. 
USA. ' ^ 


Auburn University, Auburn, Ala,, USA, 


University of California, Davis, Calif,, USA. 

Physiologisch-Chemisches Institut. Philipps-Universitat, 355 Marburg 
(Lahn), Deutschhausstrass.e 1-2, Federal Republic of Germany. 

Ludwlg-Maximilians-Universitat Miinchen, Munich, 

Federal Republic of Germany. 

Institute of Biological Physics., Academy of Sciences of the USSR, 
Leninsky prospekt 33, Moscow, USSR, 

Universidade de ,S3o Paulo, Cidade UriivetsitSria "Armando de Salles 
Oliveira", Caixa Postal 8191, S3o Paulo, Brazil. 

College of Southern Utah. Cedar City, Utah, USA. 

Medical College, of Virginia, Riclimoud, Va., USA, 


Department of Chemistry, Harvard University, Cambridge 38, 
Mass,, USA. 

Polish Academy of Sciences, Palace of Culture and Sciences, 
Warsaw, Poland. 

ARS, USDA, Savannah, Ga,, US^ 


Institut fiir Biologische Schadlliigsbekdmpfung, Darmstadt, 
Kraniclisteiner Strasse 62 , Federal Republic of Germany. 










Lavrov, M. T. 

11/1270 (after 775) 

Law, J. li 
223 

Le Roux, P. R. 

G23 

Leach, W,M. 
m, 520 

Lebez, D. 

£5 

Lecomte, J. 

211 


Lee, C. C. 

601 

Lee, W. 

804 

Lee, W.R. 

22. 282. 

Leete, E 
Lefevre, G., Jr. 

^ 

Lcggo, D. 

1015 

Leppaluoto, J. 

420 

/.^ski, IL 

Hi 

Leto, S. 

49, 235 

Leulliardt, F, 

58, 225 

Levenbook, L 

Leveiigood, W, C, 

Lewallen, L, L, 

424 

Lewis, C.T. 

m 

Lewis, El B, 

SM 

Lewis, LF. 

644 


James Bryant Conant laboratory of Cliemistry, Harvard University, 
Cambridge38, Mass., USA. 

University of Stellenboscli, Stellenbosch, Union of .South Africa. 

Institute of Radiation Biology and Deparmrent of Zoology and 
Entomology, University of Tennessee, Knoxville, Tenn., USA. 

Nuclear Institute Jozef .Stefan, Ljubljana and the Medical Center, 
Pula, Yugoslavia. 

FacultS des Sciences de Strasbourg, Laboratoite de Psychophysiologie 
et Station de Reclierches sur T Abeille et les Insectes Sociaux, 
Bures-siir-Yvette, .Scine'Ct-Oise, France. 


University of New Hampshire, Durham, N. IL, USA. 

Department of Chemistry, University of Minnesota, 
Minneapolis, Minn., USA. 

Biological Laboratories, Harvard University, Cambridge 38, 
Mass,, USA, 


University of Helsinki, Helsinki, Finland. 


Directorate of Medical Researcli, Edgewood Arsenal, Md., England. 

Biochemisches Institut, Universitat Zurich, Zurich, .Switzerland. 

National Institute of Arthritis and Metabolic Diseases, 

National Institutes of Health, Betslieda, Md., U.SA. 

The University of Michigan, Atm Arbor, Mich., USA, 

State Department of Public Health, Fresno, Calif., USA. 

Department of Zoology and Applied Entomology, Imperial College 
Field Station, SilwoodPark, Sunningtilll, Ascot, Beito, I’ngland. 

Califonila Institute of Technology, Pasadena, CaMf,, ILSA. 

Entomology Research Division, ARS, USDA, Corvallis, 

Ore., USA. 


Lowontm, R, 

l.ezzi, M. 

Liaiii, A. 

421 

Liebmaii, A A 
471, 483 

Lindner, R,C. 

.317 

Lindriuist, 13, A. 

360,391, 393, 394 

Lil'idsley, D. L. 

505, l)« 

Linzen, 11. 

182 

Lipke, H. 

49, ^ 

Lippold, I’.C. 

Lloyd, D. 

m 

Locke, M. 

Hi 

Logan, D.M. 

999 

Lola, ]. E. 

2 . 58 , 7811 

Ixrng, J, K. 

1015 

taigwortli, J, P, 


Unlver.sity of Rorrhester, Rochester, N. Y,, USA 

Zoologisclies Institut, Eidgenbssische TecluiLsche Hochschule, 
Zurich, Universitiitstrasse 2, Switzerland, 


Lawrence Radiation laboratory. Department of Chemistry, 
University of California, Berkeley, Calif., USA. 


Entomology Research Division, AliS, USDA, College Station 
Tex., USA. 


Oak Ridge National laboratory, Oak Ridge, Tenn., USA 

M.ax-Plaiick-In5titiit fiit Diocliemie, Municli, 

Federal Republic of Germany. 

Physiology Division, Directorate of Medical Research, 
Edgewond Arsenal, Md., U.SA. 

Cornell University, Italiaca, N. Y., USA 
University College, Cardiff, Wales, England, 


Western Reserve University, 2040 Adelbett Road, Cleveland, 

Oliio, USA 

Research St.ation, Canada Department of Agriculture, Summeriand, 
B.C,, Canada. 

Pioneering Researcli Division, US Army Natick Laboratories, 

Natick, Mass., USA. 


Lopes, C, li, 
133 

Lord, K. A 
3iiB. 447 

Lowenberg, H. 
1016' 

Lu, C. - li 
137, 13H 

*ni i.>« wmawii 

Liiccliesl, J.C. 

H 

Ludwig, G, 

341 “U 


Uiiiversidade de .SHo Paulo, Cidade Uiiiversitdria "Armando de 
Salles Oliveira", Caixa Postal B191, m Paulo, Brazil. 

Rothanisted Experimental Station, Hanieiiden, Herts., England. 

Vitro Engineering Company, New York, N. Y., USA 

Academia Sinica, Shanghai, China. 

Department of Biology, Univerjity of Oregon, Eugene, Ore., USA. 

Organlsch-Chemisdies Institut, Rheinisebe Frledrich-Willielms- 
Unlversitiit Bonn, Bonn, Liebfraueiiweg 3, Federal Republic of Germany 





Ludwig, P. D, Dow Chemical Company, Midland, Mich,, USA. Marco, G.J, 

1050 £0-a 

Luedicke, M, Ruprecht-Karl-Universitnt, Heidelberg, Grabengasse 1, Marcuzzi, G, 

2^ Federal Republic of Germany. 248, 256 

Lukaawvics. F, - ' 

m, 1032 315 

Lunaii, ICD, Division of Biology, California Institute of Technology, M.iria, M. 

W Pasadena, Calif. , USA'! 897 


Institute of Biochemistry and Biophysics, Polish Academy of Science, 
Palace of Culture and Sciences, Warsaw, Poland. 

University of Helsinki, Helsinki, Finland. 

Donner Laboratory of Medical Physics, University of California, 
Berkeley, Calif., USA. 


Institute Venezolano de Investigacioiies Cientificas, Caracas, 
Venezuela. 

College of Tropical Agriculture, Hawaii University. Honolulu 14, 
Hawaii, 

University of California, Berkeley, Calif., USA. 

Magalhaes, L E. de Departamento de Biologia General, Univetsidade de SHo Paulo, 

607 , ^ Cidade Universidria "Armando de Salles Oliveira", 

Caixa Postal 8191, SHo Paulo, Brazil 

Magdon, E, Institut fiir Krebsforschung, Robert-Rossle-Klinik, Deutsche Akademie 

692 der Wissenschaften Berlin, Berlin, Federal Republic of Germany. 

Makarov, P, V. Leningrad "A. A. Zhdanov" State University, 

^,1^ Universitetskaya nab,7/9, Leningrad, USSR. 

Makino, S. Division of Genetics, National Institute of Radiological Science, 

754 Chiba City, Japan. 

Malesa, J. - , 

877 ' 

Maraul, Ya, V, Institute of Biological Physics, Academy of Sciences of the USSR, 

21 LeninskyprospektBB, Moscow, USSR. 

Mandl, A, M, 

539 ' 

Manoto, E. C, • , 

, 760, 

Mansingh, A, , , Department of Entomology, University of Alberta, Edmonton, 

Alta., Canada, 

Maragoudakls, M. E. .Oregon State University, Corvallis, Ore,, USA 

H ' ■ ■ 

Maramorosch, K. Boyce Thomson Institute for Plant Research Inc., Yonkers, 

2S3 ,' ' N-Y., USA, 


Lutowicz, J. 
176 

Lybeck, H. 

Lyman, J. 

902 

Ma, S. T. 

,535 

Machado, C, 
639 

Macioii, E.A 
879 

Madsen. PLF, 
996 


Matples, T. G. 

39. 311 

Martens, B.K. 

1, 659 

Martin, AO, 

m 

Martin, D.F, 

649, 995, 1026 

Maitoja, IL 

Manio, B. 

H/!)20 (after 129) 

Marzke, F,0, 

1003 

Masera, E. 

Mason, H,C, 
Matsudaira, Y, ■ 

M 

Matsumura, F. 

W-b, 370, 

Maurer, R. 

73 

May, ILM. 

m 

Mayer, M. S, 

Maynard, E. A. 

Maynard-Smith, J. 

Mazar-Barnett, ILK. de 
751 

McAlIan, J,W. a 
8 


390 



Agricultural Division, Monsanto Chemical Company, Saint Ixinis, 
Mo.. U.SA, 

Universiti degli Studi, Padua, Italy. 

Nuclear Institut!; Jozef Stefan, Ljubljana and the Medical Center, 
Pula, Yugoslavia. 

I 

University of Georgia, Athens, Ga., USA, 

All-Union Scientific-Research Institute for Plant Protection, 

Leningrad, USSR 

The University of Michigan, Ann Arbor, Mich,, USA 

Entomology Research Division. ARS, USD A, Brownsville, Tex,, USA. 

Faculty of Science, S. P. C. N,, Paris, France. 

Institute of Applied Microbiology. The University of Tokyo, 
Sericultural Experiment Station, Suginami-ku, Tokyo, Japan. 

Entomology Researcti Division, ARS, USD A, Tifton, Ga., USA. 


ARS, U.SDA. Beltsvillc, Md..USA 

Rikkyo University, Ikebukuro, Tosliirna-ku, Tokyo, Japan. 

Department of Entomology, Cornell University, Ithaca, N, Y,, USA 

Physialogisch-Chemisches Institut. lardwlg-Maxirailians-Universitat 
Munchen, Municli, Federal Republic of Gemiaiiy, 

Entomological Research Division, ARS, USDA, Gainesville, 

Fla,, USA 

University of Rochester, Rochester, ,N. Y., USA 

Depanment of Zoology, University of London, University College, ; 
Gower Street, W, C, 1., London,, England, 

Agcntine Atomic Energy Commission, Buenos Aires, Argentina, 

Entomology and Plant Pathology Section, Research Station, ; 

Canada Department of Agriculture, Fredericton, N.B,, Canada, 

391 







McBain, J. B. Stauffer Chemical Company, Mt. View, Calif., USA. 

444, 445 

McClanahan, R. J. , Entomology Laboratory, Research Station, Canada Department of 

646 Agriculture, Fredericton, N. B., Canada. 

McGinnis, A. J. Research Station, Canada Department of Agriculture, Lethbridge, 

79, 281 Alta., Canada. 

McGovern, W. L Entomology Research Division, ARS, USDA, Beltsville, Md., US^ 

748 ' 

McGrath, R. A, Biology Division, Oak Ridge National Laboratory, Oak Ridge, Tenn., 

520 £25 Department of Zoology and Entomology, University of Tennessee, 

Knoxville, Tenn,, USA. 

McKennis, E, Jr. Department of Pharmacology, Medical College of Virginia, 

474, W Richmond, Va., USA. 

McKinley, K. Genetics Foundation, The University of Texas, Austin, Tex., USA. 

514 

McSheehy, T. W. 

Mead, C. G. 

M 

Meeks, R,L 
371 

Megroyan, Sh. G. 

719 

Mehendale, E M. North Carolina State University, Raleigh, N. C., USA. 

208 


Medical Research Council, Radiobiological Research Unit, Harwell, 
Didcot, Berks. , England, 

Biology Division, Oak Ridge National Laboratory, Oak Ridge, 

Tenn,, USA. 

Ohio State University, 190 North Oval Drive, Columbus, Ohio, USA. 


Meikle, R W. 

449, 450, 
. 451, 452, 453 

Meinwald, J. 

, 71 

Meisner, E M. 

Meister, A. 

108 

Melis, A. 

m 

MeUado Brauns, L 
12 

Mengle, D.C. 

m 

Menhlnick, E.F. 

759, 777, f8, 

^ 

Menn, J.J, 

443,'444, 445 


Bioptoducts Department, Dow Chemical Company, Seal Beach, 
Calif., USA. 

ComellUniversity,Ithaca,N.Y.,USA- 

Emory University, Atlanta, Ga., USA, 

School of Medicine, Tufts University, Medford, Mass, , US A. 

Istituto di Radiologia, Universith degli Studi, Piazza San Marco 4, 
Florence, Italy, 

State Department of Public Health, Fresno, Calif., USA 
Oak Ridge National Laboratory, Oak Ridge, Tenn., USA 

Stauffer Chemical Company,, Mt. View, Calif. , USA , 


392 


Menzer, R E 

Mercer, W.A. 

1070 

Metgenhagen, D. 

77 

Metcalf, R, L, 

4W, 432, 462, 4^ 

Michaels, G. 

Mihalache, G. 

1038 

Millar, K.R 
Miller, S, 

Mills, R.B. 

830, 831, 832 

Miskus, R 
343, 461 

Miskus, R,P. 

H 

Mitchell, E K. 

81 

Mitchell, W.C. 

994 


Department of Entomology, University of Wisconsin, 

Madison 6, Wis., USA. 

National Canners Asooiarlon, Berkeley, Calif,, USA 

Physiologisch-C'hemisclies Institiit, Ludwig-Maxirailians- Universitiit 
Miinchen, Munich Federal Republic of Germany. 

Department of Entomology, University of California, Riverside, 
Calif,, USA * 

Department of Biology, Brand eis University, Waltham, Mass., USA. 


Department of Agriculture, Wellington, New Zealand, 

Technical Development Laboratories, Technology Branch, 
Communicable Disease Center, Public Health Service, 

US Department of Health, Education & Welfare, Savannah, Ga,, USA 

Kansas State University of Agriculture and Applied Science, 

Manhattan, Kans,, USA 

Department of Entomology, University of California, Berkeley, 

Calif., USA. 

Pacific Southwest Forest and Range Experiment Station, 

Forest Service, USDA, Berkeley, Calif., USA 

Division of Biology, California Institute of Technology, Pasadena, 
Calif,, USA 

Hawaii University, Honolulu 14, Hawaii. 


Mitlin, N. 
38 


Entomology Research Division, ARS. USDA, State College, 
Miss., USA. 


Mittler, S. 

% 695, ^, 697, 


Department of Biological Sciences, Northern Illinois University, 
DeKalb, IlL, USA 


:Mituo, L 


National Institute of Genetics, Misiraa, Japan. 


Miura, K. 

Miura, Y. 

Miyamoto, J, 

Mizuno, S, 

11/320 (after 129) 

Moh, C.C. 

m.m 

Molchanova, V. A. 

1 ■ ' ■ ■ 


Institute of Applied Microbiology, The University of Tokyo, 
SuginamUtu, Tokyo, Japan. 

Chiba University, 1 Yayoicho, Chiba City, Japan. 

Sumitomo Chemical Co., Osaka, Japan. 

Institute of Applied Microbiology, The University of Tokyo, 
Sericultural Experiment Station, Suginami-ku, Tokyo, Japan. 

Inter-American Institute of Agricultural Sciences, Tropical Center 
for Research and Graduate Training, Turfialba, Costa Rica. 

All-Union Scientific-Research Institute for Plant Protection, 
Leningrad, USSR.' 



393 






Molnat, I. 

817, 1^, 10^ 

Monro, J. 

TO 

Monroe, liE. 

203, ^ 

Montagner, H. 

TO, TO 

Moos, W. S, 

778 

Morales, E, 

m, ^ 

Moreira, M. I. 

1029 

Morello, ^ 

351, ^ 

Morgan, J. W. 

373 

Morgan, P. B. 

m 

Moriyama, Y. 


University of Adelaide, Adelaide, Australia and International Atomic; 
Energy Agency, Vienna I, Austria, 

Department of Entomology, Michigan State University, East Lamiiii', 
Mich., USA 

Laboratoire de Psychophysiologie, Faculty des Sciences de Nancy, 
Nancy, France. 

Department of Radiology, College of Medicine, 

University of Illinois, Urbana, III, USA. 

Organisrao Internacional Regional de Sanidad Agropecuratia, 

San Salvador, El Salvador. 


Department of Parasitology, Biochemistry Section, 

University of Chile, Santiago, Chile, South America, 

Entomology Research Division, ARS, USDA, ^Corvallis, Ore., U,SA, 


Entomological Research Division, ARS, USDA, Gainesville, 
Fla., USA. 

Chiba University, Chiba City, Japan. 


Morley, EV, 

m 

Motsingh, F. 

483 

Morton, M. R. 

1016 

Mostafa, 1. Y. 

Mourad, A. E. -K. M, 
937 


Muckenthaler, F. A 
W, ^ 

Multai, T. 

TO. TO, TO 

Muliherjee, A.B. 
Mukherjee, AS. 

M-HE 

Mukherjee, R. 

700, TO 

Muller, E J, , 
611,612 


Lawrence Radiation Laboratory, Department of Chemistry, 
University of California, Berkeley, Calif,, USA, 

Vitro Engineering Company, New York, N. Y,, USA 


Department of Radiobiology, Atomic Energy Establishment, 
National Research Centre, Dokki, Cairo, UAR. 

Rockefeller Institute, New York City, N.Y, and Department of 
Genetics, Faculty of Agriculture, University of Alexandria, 
Alexandria, UAR. 

Department of Biology, Johns Hopkins University, Baltimore, 
Md., USA 

Nationallnstitute of Genetics, Misima, Japan, 


University of Utah, Salt Lake City 1, Utah, USA 

Department of Zoology, University of Calcutta, 

35 Ballygunge Circular Road, Calcutta 19, India. 

Department of Zoology, University of British Columbia, 
Vancouver 8, B, C,, Canada. 

Indiana University, Bloomington, Ind. , USA. 


394 


Mfinchberg, P, 
849 


.Soest, Westfalen, Windiiiiililenweg 93. Federal Republic of Gemiany. 


Miitiikami, A Eitional Institute of Genetics, Misima, Japan 

701, TO, 703. 

729, 732, TO ^ ' 

Murr^ J, R. Boyce Thonnson Institute for PLmt Research Inc,, Yonkers, 

28J N.y., U.SA, 

W. University of Rochester, Rochester, N, Y, USA 

742 . U n. 

Mya^Yankina. E. N. institute of Biological Pliysics, Academy of .Sciences of the US,SR 
Lcninsky prospckt 33, Moscow, U.SSR. 

Mybiirgh, A. C. Fn,it ,and Pood Technical Research Institute. Stdlenboscli. 

ili Union of South Africa. 

Entomology. Ohio State University, 

190 North Oval Drive, Columbus, Ohio, USA 

Naclitig.ill, W. Stralileiibiologisches Irrstitut, Uidwig-Maximilians-Universitiit 

™ MuMlien. Munich, Federal Republic of Germany, 

Niidel, I). J, Biological Control Institute, Citrus Markctiiw Board of Israel, 

■ . Reliovot, IsraeL 

Nait, IC.S.S. . 

Nakajlrn.i, M. 

Radiological Sciences, 

, Chiba City, Japan. 

Nakao. Y, National Institute of Radiological Sciences. Chiba City. Japan. 

7i)(} 

Nakatsugawa, T. Iow.i .State University of Science and Technology, Ames, Iowa, USA 

Natayaiia, h s. India,, Agricultural Research Institute, New Delhi, India. 

BCl 

Nardon, P, . , 

1Q71 

Department of Genetics, University of Alberta. Edmonton, Alta., 

M' 199 Canada, 

Energy Commission, Soreq Nuclear Research Center 
EW Rehovot, Israel. 

Genetics, National Institute of Radiobiological Sciences. 
Chiba City, Japan, . . , 

Neidinger, J. W. Department of Radiology, College of Medicine, University of Illinois, 

™ Urbana, III, USA , , - 

Neilsoii, W. T. A lintomology and Plant Pathology Section, Research .Station, 

G'anada Department of Agriculture, Fredericton, N. B., Canada. 

, OaE Ridge National khoratory, Oak Ridge, Tenn., USA ^ • 

, 3(lfl, 040, 9fiS 






Newton, J. R„ 

999 

Niaussat, P. 

762, 779 

Nickel, E. 

m 

Nicklas, R,B. 

M- ^ 

Nicoletti, B. 

7M 

Nigon, V. 

M 

Niini, R. 

27 

Nishizawa, Y. 

Nor-Arevyan, N. G. 
719 

Norris, K.R. 

m 

Norris, N.R. 

1063 

Nothel, E 

Novitski, E 
669 


Research Station, Canada Department of Agriculture, 
Summerland, B,C., Canda. 

Museum National d’ Histoire Naturelle, Paris, France. 

Universitat Zurich, Zuricri, Switzerland. 

Department of Biology, Osborn Memorial Laboratories, 

Yale University, New Haven, Conn., USA. 

University degli Studi, Citta Universitaria, Rome, Italy, 

Laboratoire de Zoologie Experimentale, Faculte des Sciences, 
Universite de Lyon, 30 Rue Cayenne, Lyon 7, France, 

University of Helsinki, Helsinki, Finland. 

Division of Entomology and Acarology, University of California, 
Berkeley, Calif., USA. 


Commonwealth Scientific and Industrial Research Organization, 
Canberra, Australia. 


Genetisches Institut, Freie Universitat Berlin, Berlin-Dahlem, 
Boltzmannstrasse 4, Federal Republic of Germany. 

University of California, Los Angeles, Calif., USA. 



Oberlander, H. - 

O'Brien, R.D. Department of Entomology, Cornell University, Ithaca, 

322, m 416, 417, N. Y.,;USA 

425,427,429.^, 

435, 466,1072 

Ochinskaya,, G.K. Central Radiological Institute, Ul. Roentgena 6, Leningrad, USSR. 

668, 884, 885, 886 


O’Connor, A, 

100 

O'Connor, G, M., Jr. 
241 

Oden, C.K. 

22 


Department of Engineering Physios, Cornell University, 
Ithaca, N. Y,, USA 

Biology Department, Saint Louis University,, Saint Louis 3, 
Mo,, USA 

Department of Zoology, The University of Texas, Austin, 
Tex,, USA. 


Odum, E P, 
39, 311 


University of Georgia, Athens, Ga., USA 


Oftedal, P. 

: !!!' M 

Ogoshi, S. 

142, 151 , 


Norsk Hydro's Institute for Cancer Research, The Norwegian Radii 
Hospital, Oslo, Norway. 

' Chiba University, 1 Yaydicho, Chiba City, Japan, '; 



Gakushiiin University, Tokyo. Japan, 


Okada, T. 

66, 67 , 87 

Olivieri, A Uiiivetsita degli Studi, Citta Universitaria, Rome, Italy. 

23, 152, 705 

Oiivieti, G. Universiti degli Studi, Citta Universitaria, Rome, Italy, 

705 

Ondrej, M. Institute of Experimental Botany, Prague, CSR. 

m 

Onimaru, K. National Institute of Genetics, Misiina, Japan. 

624., 654, 728, 733 

Ooo^iera, K. Kyoto University, Tosliida-Homrnaclil, Sakyo-kii, Kyoto, Japan, 

IM, m 

Ooi, H, 

m 

Oonithan, E University of California, Berkeley, Calif, USA. 

461 

Oonnithan, E S. Department of Entomology, University of California, Berkelcv, 

Calif., USA 

Orenski, S. W. Boyce Thomson Institute for Plant Research Inc., Yonkens. 

M N.Y..USA 

Ostensson, L, 

I'lstitute for Cancer Research, Philadelphia, Pa,, USA. 

Ml, 707, 708. 757 

W'T. Entomology Research Division, ARS, USDA, Brownsville, Tex., USA. 

995 

Owen, F.B,, Jr, Medical College of Virginia, Richmond. Va., USA ' 

485 

Painter, R R, Agricultural Toxicology and Residue Research Laboratory. 

1!!' i!? University of California, Davis, Calif,, USA 

Panitz, R, - 

m 

Papageorgiou. M,C, ARS, USDA, Beltsville, Md., USA 

911 

Universitii degli Studi, Via Festa del Perdono 7, Milan. Itaiyi 
889 ^ 

Parfenov, 6. P, of Biological Physics, Academy of Sciences of the US.SR, 

IH Lenlnsky prospekt 33, Moscow, USSR, 

Parish, J.C. Department of Zoology, Auburn University, Auburn, Ala., USA, . 

uOO 

Universitat Wien, Dr. Karl Luegerriling, 1, Vienna, Austria.' 

of Life Sciences, University of California, . 

Calif,, USA , 

Pascaud, A , Museum National d’Histoire Naturelle, Paris, France 

779 

,„". 397 .' 



Patten, B. C. 

m 

Pavan, C. 

IM, 

935 

Payne, D. W. 

Peakall, D.B. 

89, ^ 

Pearce, G. W, 

344 

Peggis, I.D, 

1015 

Peleg, B. A. 

Pelerents, C, 

657. 880, 881, 91^ 

Pelling, C. 

114, 1^ 

Pendlebuty, J.B. 

ra, 1001 

Pereira, J.F. 

Perry, A. S. 

366 

Peterhansel. H. 

262 

Peterle, T.J. 
m, 407, £2 

Peters, G. 

76. 1^ 

Philleo, W, W. 

Pickett, C, 

Piechowska, M.J. . , , 

m 

Piek, T, 

m,m 

Pierre, F, , 

779 , 

Pietro-Tonelli, P. de 
4U 

Pillai, M.K,K. 

'372 


Oak Ridge National Laboratory, Oak Ridge, Tenti., USA. 

Lliiiversidade de Sao Paulo, Cidade Universitiiria "Armando de Salles 
Oliveira", Caixa Poswl 8191, S3o Paulo, Brazil, 
c 

Biology Department, Chelsea College of Science and Technology, 
Manresa Road, Chelsea, S. W. 3,, England. 

Department of Pharmacology, State University of New York, 

Upstate Medical Center, Syracuse, N. Y,, USA. 

Public Health Service, US Department of Health, 

Education & Welfare, Savannah, Ga,, USA. 


Biological Control Institute, Citras Marketing Board of Israel, 
Rehovot, Israel. 

Rijkslandbouwhogeschool (State Agricultural University). 
Coupure Links 235, Ghent, Belgium. 

Max-Planck-Institut fiir Biologie, Tubingen, 

Federal Republic of Germany. 

Entomology Group, Wantage Research Laboratory, U, K. A. E. A. 
England. 


Technical Development Laboratories, Technology Branch, 

Communicable Disease Center, Public Health Service, 

US Department of Health, Education & Welfare, Savannah, Ga,, USA. 

Ruprecht-Karl-Universitiit, Heidelberg, Grabengasse 1, 

Federal Republic of Germany. 

Ohio State University, 190 North Oval Drive, Columbus, Ohio, USA, 


Natutwissenschaftliche Fakultat, Ludwig-Maximilians-Universitat 
Munohen, Munich, Federal Republic of Germany, 

Department of Entomology, Oregon State University, Corvallis, 
Ore., USA.' 

Department of Zoology, University of Toronto, Toronto 5, 

Ont., Canada, 

Institute of Biochemistry and Biophysics PAN, Warsaw, Poland. 


State University, Kromrae Nieuwe Gracht 29,, Utrecht, 
The Netherlands. 

Museum National d'Histoire Naturelle, Paris, France. 


istitutodl Rlcetche Agratie, Laboratorio di Signa, 

, Societh Montecatini, Florence, Italy. , 

Department of Zoology,, University of Western Ontario, 
London, Ont. , Canada., ( 


Entomology Research Division, ARS, USDA, Coi-vallis, Ore., USA, 


Piotrowski, F. 

1 ° 

Plapp, F. W., Jr, 

m 

Platova, T.P. 

Plaut, W. 

147, IM 

Plough, H. H,, 

m 

Po-Chedley, D, S. 
782, TO 

Podolyan, V.Y, 

Pohley, E-J. 

742 

Pollard, J. K., Jr. 
1057 

PolUster, A, W. 

m 

Poonawalla, N. H. 
378 

Popa, A. 

1038 

Porter, C, A, 

93 

Porter, K.11 
99 

Potter, N.S, 

1049 


I. V. Kurchatov<miituteof Atomic Energy, Ul, Kurchatova 46, 
Moscow, USSR. 

Department of Zoology, Oiiiversity of Wisconsin, Madison 6, 
Wis,, USA, 

Atomic Energy Commission, Division of Biology and Medicine, 
Washington, D. C., USA. 

Biology Department, D'Youville College, 320 Porter Avenue, 
Buffalo 1, N. Y., USA. 


University of Rochester, Rochester, N, Y,, USA, 


Department of Zoology, Columbia University, Momingside Heights, 
New York 27, N. Y., USA. 

Shell Development Company, Modesto, Calif,, USA, 


Agricultural Division, Monsanto Chemical Company, 

Saint Louis, Mo,. USA. 

Biological Laboratories, Harvard University. Cambridge 38, 
Mass., USA. 


Ponig. J. 

332, 333 

Potekhina, N.A, 
556 

Potter, J. C. 
Potter, ], L. 

Potts, W.H, 


Pravdlna, G.M. 
720 

Price, G, M. 

M, M 

Proverbs, M. D, 



Phatmakologisches Institut, Freie UnivetsitSt Berlin, Berliii-Dahlem, 
Boltzniannstrassc 4, Federal Republic of Germany. 

Institute of Biological Physics, Academy of Sciences of the USSR, 
Leninsky prospekt 33, Moscow, USSR, 

Shell Development Company, Modesto, Calif., USA. 

Department of Entomology, Cornell University, Ithaca, N, Y., USA , 
Commonwealth Institute of Entomology, London, England. 

Biochemistry Department, Agrioiiltutal Research Council, 

Pest Infestation Laboratory, Slough, Bucks., England, 

International Atomic Energy Agency, 11-11) KiirntnetrinB, 

Vienna L, Austria. 

399 







Pulitzer, J. F. Whitman Laboratory, The Oniversity of Chicago, Chicago 37, 

166 Ill, USA. 

Purdom, C. Medical Research Council, Radiobiological Research Unit, 

^ Harwell, Dldcot, Berks., England. 

Puro, J. A. Oniversity of Turltu, Turiru, Finland. 

06 ,™ 

Puzyhska, L Institute of Biochemistry and Biophysics, Polish Academy of Sciences, 

176 Palace of Culture and Sciences, Warsaw, Poland. 

Quraishi, M. S. Department of Entomology, University of Manitoba, Winnipeg, 

299 , 318 Man., Canada. 

Qureshi, Z. A. Kansas State University of Agriculture and Applied Science, 

830 , 831 , 832 Manhattan, Kans., USA. 

Rahb, R,L Department of Entomology, North Carolina State University, 

355 Raleigh, N.C., USA. 

Rahalkar, G. W. Division of Biological Control, University of California, 

n Berkeley, Calif., USA, 

Rabat, A. Laboratory of Genetics, The Hebrew University, Jemsalem, Israel 

593 


Rahmati, H. S, Department of Entomology, Cornell University, Ithaca, N. Y., USA, 

417 

Rai, US, University of Notre Dame, Notre Dame, Ind. , USA. 

557 

Rakitin, A, A. All-Union Scientific-Research Institute for Plant Protection, 

1 Leningrad, USSR. 

Ralls, J. W, National Canners Association, Berkeley, Calif., USA, 

1070 


Ramamurty, P. S, 
%, 1 ^ 

Ram el, C. 

Ramenskaya, G.P, 
132, ^ 

Ramos, V. P. 

Rao, J.J. 

714 

Rao, M. S. 

714, 716 

Rapoport, K 
470, 471,483 

Rasmuson, B. 

£2 

Ratty, F,J. 

574, 717, 833 


400 


Institut fiir Angewandte Zoologie, Julius-Maximilians-Univetsitat, 
Wurzburg, Sanderring 2, Federal Republic of Germany. 

University of Stockholm, Drottninggatan 116, Stockholm, Sweden. 

A, N. Severtsov Institute of Animal Moiphology, 

Academy of Sciences of the USSR, Leninsky prospekt 33, Moscow, USSR. 

Departaraento de Entomologia, EstacSo Agtondmica Nacional, 

Oeiras, Portugal 

Radiobiological Research Unit, Osmania University, Hyderabad 1,, 

India, 

Radiobiological Research Unit, Osmania University, Hyderabad 7, ■ 
India. 

Lawrence Radiation Laboratory, Department of Chemistry, 

University of California, Berkeley, Calif,, USA. 

Institute of Genetics, Royal University of Uppsala, Uppsala, Sweden. 

Biology Department, San Diego State College, 5402 College'Avenue, 

San Diego 15, Calif., USA. : 


Department of Zoology, Howard University, 2400 .Sixth .Street. N, W., 
Washington, D. C., USA. 


Ray, D. T. 


Razga, Z. 

1011 - 

0. S. Radiobiological Iteeatch Unit, 0.srnani:i University, Hyderabad 7 

'IE- M 

Reddy, G.M. Radiobiological Research Unit, Osmania University, Hyderabiid 7 

714 India, 

Redemann, C.T. Bioproducts Department, Dow Chemical Company, Seal Beach, 

449. 450, 451, 452, Calif,, US^ 

453 

Reichle, D, E Oak Ridge National Laboratory, Oak Ridge, Tenn., USA 

Rembold, H. Max-Planck-Institut fur Biochemie, Munich, 

242 Federal Republic of Germany. 

Remmert, L F. Department of Agricultural Cliemistiy, Oregon Agricultural 

Experiment Station and Department of Chemistry, Oregon State 
University, Corvallis, Ore., USA. 

Reynolds, H. T. Citras Research Center, and Agricultural Experiment Station, 

University of California, Riverside, Calif., USA. 

Rickard, W. E General Electric Co,, Hanford Atomic Products Operation, 

398 Richland, Waiih., USA. 

Biochemistiy Department, Agricultural Research Council, 

Pest Infestation Laboratory, London Road, Slougli, iJuclffi., England. 

Rico, M. 

Ridgway, E E Entomology Research Division, ARS, OSDA, College Station. 

397, ^ Tex,, USA. 

Riebartsch, K. - 

1040 

Riemann, J.G. 

642, 801 

A' Station d'Entoraologie, Gembloux, Belgium, 

; 295 . 319, 1068 

Rinehart, R. R. Biology Division, Oak Ridge National Laboratory, Oak Ridge, 

Tenn,, USA 

Riordan, D.F. Entomology Research Institute for Biological Control, 

23' 835, M Research Branch, Canada Department of Agriculture, Belleville, 

Ont. , Canada, 

Ritossa, .EM. Istltuto di Genetica, Unlversith dealt Studl, N.iples, Italy, 

n ^-a. 164, M, 

Robbins, W.E 

203, 214,221, 222 

Robert, M, ^ 

167 


401 


Entomology Research Division, AILS, USDA, Beltsville, Md., USA. 

Eidgendsslsche Teolmischc Hochsehule, Zurich, Universttiltsstrasse 2, 
Switzerland. , 







Forest Insect Laboratory, Nortlieastern Forest Experiment Station, 
Forest Service, USD A, New Haven, Conn,, US A, 

University S, Cuore, Rome, Italy, 


National Institute of Genetics, Misima, Japan. 


Nagbya University, Anjo, Aiolii, Japan. 


Biology Division, Oak Ridge National Laboratory, Oak Ridge, 
Tenn., USA 

Institute of Animal Genetics, Edinburgh, Scotland, England. 

Entomology Research Division, ARS, U.SDA, Brownsville, 
Tex., USA. 

Canada Department of Agriculture, London, Ont,, Canada. 


Department of Physiology, School of Medicine, University of Miami, 
Coral Gables, Fla., USA 

University of Kentucky, Lexington, Ky. , USA 

Department of Zoology, The Hebrew University, Jerusalem, Israel 

Hawaii University, Honolulu 14, Hawaii. 

Istimto di Patologia Generale, University degli Studi, Padua, Italy, 


Roberts, P, 
576, 618 


Robertson, A 
931 

Robertson, 0. T. 

1026 

Robinson, J. R. 

1048 

Robredo, F. 

1073 

Rockford, D. 

876 

Rockstein, M, 

m, TO, TO, 849, 
852, 853 

Rodriguez, J. G. 

284 

Ronen, A 
TO 

Ross, E 

1004 , 1018 

Rossi, F. 

327 

Rotariu, G. J. 

1022 

Roth, T. F. 

Rubenstein, B. 
m, 326 

Rubinstein, D. 

324, 3ffi. 326 

Rubtsov, I. A 
301 


Rudkin, G, T. 
26 


Rudnicki, T. 
40 


Biological Laboratories, Harvard University, Cambridge 38, 
Mass., USA 

Department of Biochemistry, McGill Univenity, Montreal 2, 
P, Q., Canada. 

Department of Biochemistry, McGill University, Montreal 2, 
P, Q., Canada. 

Institute of Acarology, Academy of Sciences of the USSR, 
Universitetskaya nab.l, Leningrad, USSR. 

Institute for Cancer Research, Philadelphia, Pa., USA 



Sakka, M. 
863, 864 


lohoku University, Katahariacho, .Sendai, Japan, 


Salpeter, M.M. 
100 


Department of Engineering Physics, Cornell University. Ithaca, 
N.Y., U,SA. ’ 


.Samarina, 0. P. 
132 

Samoilova, Z.l. 
6.59 

Sanderson, D. M. 
415 


A N. Sevcrisov fnstitute of Animal Motpliology, Academy of Sciences 
of the USSR, Leninskyprospekt33, Moscow, USSR 

All-Union Scientific-Research Institute for Plant Protection, 

Leningrad, USSR 

Fison Pest Control Ltd., Saffron Walden, England. 


Sandler, L 
538 


Oak Ridge National Laboratory, Oak Ridge, Tenn., USA. 


Sung, J. R 
660. 661 

Sankaranarayanan, K. 

TO, 942. 943, 944 


Agricultural Research Council, Poultry Research Centre, Edinburgh, 
Scotland, England. ° 

Columbia University, Momingside Heights, New York, N. Y. 27, USA. 


Santoro, V. 


Saul, G.B., 2nd 
619 


Saul, S, W. 

619 

Savliagen, R 

TO, m, TO, TO 

Sawicki, RM. 

447 

Saxena, K. N. 

68 

.Scatamelli, n. 

351 

Schaefer, C. H. 
m. 213, m 

Scharffenberg, RS. 
1057 

Schiff. S.O. 

Schleu,ss, P, 

Schlliiger, E.L 
303 

Schlossbetger-Raecke, I. 

W2 

Schmialek, P. 

63 


Department of Biological Sciences, Dartmouth College. Hanover, N, 11 
and Biology Division, Oak Ridge National Laboratory, Oak Ridge, ' 
Tcnni} USA. 

Department of Biological Sciences, Dartmouth College, Hanover, N. H. 
and Biology Division, Oak Ridge National Laboratory, Oak Ridge, 
Tenn., USA “ 

Institute of Genetics, University of Stockholm, Dtottninggatan 116, 
Stockholm, Sweden. 

Rothamsted Experimental Station, Harpenden. Herts,, England, 

Division of Entomology, C. S. IRQ., Canberra, Australia. 


University of Chile, Santiago, Chile, South America, 


Forest Insect Laboratory, OS Forest Service, Beltsville, Md., USA. 


Department of Zoology, The George Washington University, 
Washington D. G., USA 

Sitahlenbiologisches Institut, Kantonspital. Zurich, Switzerland. 


Department of Entomology, University of California, Riverside 
Calif,, USA , . 

Ludwig-Maximilians-Universitat Miinolien, Munich. 

Federal Republic of Germany. 

Physiologlsch-Cheraisches Institut, Freie Unlversitiit Berlin, 
Berlin-Dahlem, Boltzmannstrasse 4, Federal Republic of Getraauy. 

■403 









Schmid. W. Physiologlsch-Chemisches Institut, Philipps-Universitat, 355 Marburg 

172, 173 (Lahn), Deutschliausstrasse 1-2, Federal Republic of Germany. 

Schmidt, C. H. Entomological Research Division, ARS, USDA, Gainesville, Fla., USA. 

286, 498. 

Schmiterlow, C. G. Department of Pharmacfilogy, Royal Veterinary College of Sweden, 

472, 473, 474, 478, 479 Stockholm 50, Sweden. 

Schmitt, R. A General Dynamics Corporation, San Diego. Calif., USA. 

1039 ' , 

Schneiderman, H. A Developmental Biology Center and Department of Biology, 

150 , 171 Western Reserve University, 2040 Adelbett Road, Cleveland, Oliio, USA 

Schonbrod, R. D. Department of Entomology, Oregon State Univeraity, Corvallis, 

329 Ore., USA 

Schultz, V. Division of Biology and Medicine. US Atomic Energy Coraraission, 

1056, Washington 25, D. C., USA 

Schwabe, U. Georg-August-Universitat zu Gottingen, Gottingen, WiDielmsplatz 1, 

374 Federal Republic of Germany. 

Schwarz, E Institut fiir Veterinar-Pharmakologie und Toxikologie, 

11/674 (after 383) ' Karl-Marx-Universitat, Leipzig, German Democratic Republic. 

Scossiroli, R. E University degli Studi, Corso Strada Nuova 65, Pavia, Italy, 

Seay. T.N, University of Kentucky, Lexington, Ky., USA 

Seberry, ]. A - 

1015 

Seidel, F. Zoologisches Institut, Philipps-UniversitSt, Marburg (Lahn), 

802 Biegenstrasse 10, Federal Republic of Germany, 

Sekeris, C. E. Physiologisch-Chemisches Institut, Ludwig-Maximilians-Universitlit 

77, 78,^,^, Miinchen, Munich, Federal Republic of Germany. 

Self, L.S, Department of Entomology, North Carolina State University, 

2W. 4^ Raleigh. N.C,, USA. 

Semerdzhyan, S, P. 

m 

Semin, V. S, - 

786 

Sethi, G.R. Indian Agricultural Research Institute, New Delhi, India. 

2 , , , , 

Sethi, S, L 
633' 

Setzer, V. Univetsidade de S3o Paulo, Cidade Universitiria "Armando de Salles 

935 , Oliveira", Caixa Postal 8191, ,S3o Paulo, Brazil 

Sfetia, P. R, Department of Entomology, Cornell University, Ithaca, N,Y<, USA 

434 ' 

Shanks, M. E Oak Ridge National Laboratory, Oak Ridge, Tenn., USA 

'812' 


404 


Atomic Energy of Canada Ltd., Chalk River, Ont,, Canada. 


Shaver, E, L, 

591, 806 

3haw, El University of Tennessee, Knoxville, Tenn., USA 

Shchegoleva, G. 1. - • 

1019 

Sheen, EM. - 

1049 • 

Sheppard, C. W., Ed. Division of Biology and Medicine, Atomic Energy Commission, 

712 Wasliington, D. C., U.SA 

Shevchenko, V. A Institute of Biological Physics, Academy of Sciences of die USSE 

®72 Leninsky prospekt 33, Moscow, USSR, 

Shigematsu, H. Institute of Applied Microbiology, The University of Tokyo, 

11/320 (after 129) Sericultural Experiment Station, Sugiiiami-ku, Tokyo, Japan. 

Shinn, A F. Oak Ridge National Liboratoty, Oak Ridae, Tenn. USA 

309,^ ' 

'^* National Institute of Radiological .Sciences, Cliiba City, Japan. 

Tlie University of New .Soutli Wales, P. 0. B. 1, Kensington (Sidney). 
N, S, W., Australia, 

®^^PP' Department of Entomology, The Texas A & M Universitv System 

^ College Station, Tex., USA 

Shortino, T.j. Entomology Research Division. ARS, U.SDA, Beltsville, Md., USA, 

20 J 

Shrivastava, S, University of California, Berkeley, Calif., USA 

461 

Shyamak. M.B. , Mian Institute of Science, Bangalore 12, India, 

Sidorov, V. E Garaaleya Institute of Epidemiology and Microbiology, 

^ , M, Shukinskaya 13, Moscow, USSR, 

'^®Pahlberg-List, Magdeburg, Democratic Republic of Germany. 

334 ^ 

Siegel, EP. University of California, Berkeley, Calif., USA, 

124 / ' , 

Siew, y.C. '^^Paumeiit of Zoology, University of Malaya. Kuala Lumpur, 

^ Federation of Malaysia, 

h'l J' mn ScoUand, England. 

IXUf X3U| faOu 

Skuratovich, AA 
7M ' 

Slater, AJ. Moratory of Medical I%slcs, University of California, . 

Berkeley, Calif., USA 

Mmer Laboratory of Medical Physios, liiiiversity of 

Berkeley, Calif., ESA 






Smirnov, V. N, 

m, m 

Smith, C, L. 


Smith, D. S. 

253, 254 

Sniith, E H, 

429 

Smith, F,F. 

748, 871 

Smith, G. N. 

1050 

Smith, J.C. 

227, ra 

■Smith, J. M. 

856 

Smith, J. N. 

259 

Smith, M,V. 

43-b 

Smith, T.L 
1020 

Snyder, LA. 

W 

Soares de Gouvein, A. J. 
1029 

Sobels, F,E 

.!!!• 1313 

Sollunn, F. -J. 

13'13 

Sonnenblick, B. P, 

876 

Soria, F. 

m 

Sorokin, T.P. 

488 

Souza, EL, de 
935 

Sparrow, A, E 
960 

Spiegelman, S, 

97-a 

Spirin, A. S. 

107, 175 


Department of Biology, University of Virginia, Charlottesville, 
Va., USA. 

Department of Entomology, North Carolina State University, 
Raleigh, N.C.. USA. ' 

Entomology Research Division, ARS, USD A, Beltsville, Md,, USA. 


Dow Chemical Company, Midland, Mich., USA. 


Department of Psychology and Institute of Molecular Biophysics, 
Florida State University, Tallahassee, Fla., USA, 


Department of Biochemistry, St. Mary's Hospital Medical School, 
London, W.2., England. 

Department of Agriculture, Ontario Agricultural College, 

Guelph, Ont., Canada. 

GollegeofOzarks, Clarksville, Ark,, USA. 

University of Minnesota, Minneapolis, Minn., USA. 


Department of Radiation Genetics, State University of Leyden, 
Rapenbuig 67-73, The Netherlands, 

Institute of Genetics, University of Oslo, Oslo, Norway. 


Laboratoire d' Entomologie, Service Botanique et Agronomique, 
Tunis, Tunisia. 

ARS, USDA, Beltsville, Md., USA. 

Univefsidade de S5o Paulo, Cidade UniversitSria "Armando de Salles 
Oliveira", Caixa Postal 8191, Slo Paulo, Brazil. 

Biology Department, Brookhaven National Laboratory, Upton, ■ 
N.Y., USA. ' 


106 


Spriiighetti, A. 


Univetsitii degli .Smdi, Conso .3tr.ada Niiova 65, Pavia, Italy. 


803 

3reeniva.san, A. 

323 

Sridhara, S. 

a, as, m, m 

Srinivasan, N. G. 

Srinivasan, P. 11 
55 

Stark, R,W. 

M, m, ^ 

Stein, C.I. 

206, 207, 261 

Steiner, L, F. 

749, ^ 

Stenersen, J. H. V. 

m 

Stern, C. 

610, 625, 626 

Stern, V.M. 

Stevens, J, M. 

Stiasni, M. , 

349 

Stobbart, R. E 

3 

Stone. W. S. 

Strehler, B.L 

Strickberger, M. W. 

TO 

Strobel, G. A, 

Strtfmnaes, 0, 

605, 724, 725 

Strong, F.E 
TO 

Sugai, E. 

TO 

Sullivan, L,j, 

455 ' 


Central Food Technological Research Institute, Mysore 2, India. 


Fermentation TeShnology L.aboratory, Indian Institute of Science, 
Bangalore 12, India. 

School of Medicine, Tufts University, Medford, Mass., USA, 


Department of Biochemistry, College of Physician.s and Surgeons, 
Columbia University. Morniiigside Heights, New York 27, N. Y., ILSA. 

Division of Entomology and Acarology. University of California, 
Berkeley, Calif., USA. 

(deceased) 

Entomology Research Division,ARS, USDA, Honolulu, Hawaii. 


Norwegian Plant Protection Institute, Vollebekk, Norway, 

Lawrence Radiation Laboratory, University of California, Derkelev, 
Calif., USA. 

Department of Entomology, University of California, Riverside, 

Calif.. USA. 

University of Stellenbosch, Stellenbosch, Union of South Africa. 

Organisch-Chemisches Institut, Rlieinische Friedrich-Wilhelrns- 
Universitat Bonn, Bonn, Liebfrauenweg 3, Federal Republic of Germany. 

Department of Zoology, University of Newcastle Upon Tyne, 

Newcastle Upon Tyne 1, England. 

The University of Texas. Austin. Tex., USA, 


National Heart Institute, National Institute of Health, Bethesda, 
Md., USA. 

Saint Louis University, Saint Louis 3, Mo., USA. 

Dep.iitmeiit of Botany and Bacteriology, Montana State College, 
Bozeman, Montana, Canada. 

Institute of Genetics, University of Oslo, Oslo, Norway. 

University of California, Davis, Calif., USA. 

Faculty of Agriculture, Tokyo University of Agriculture and 

Technology, Fucho-shl, , Tokyo, Japan. 

Mellon Institute, Pittsburgh, pa. , USA. 


407 







Sun, S. 


Agricultural Research Division, Shell Development Company, 
Modesto, Calif., USA. 

Chiba University, 1 Yayoicho, Chiba City, Japan. 


Sun, Y. -P. 

396 

Sunaga, K. 

86 , 142 

Suomalainen, L 

Sutherland, J.B, 

790 

Svoboda, J. A. 

3 

Swift, a 
165, 166 

Szafraiiski, P. 

Szyszko, E, 

M 

Taimr, L. 

292, m, 1074 

Takahashi, E 
II/S20 (after 129) 

Tallant, MiJ, 

455 

Tamiko, I. 

543 

Tanaka, M. 

513 

Targa, E J, 

935 

Taylor, J. F. 

Taylor,,], a 

m, ^ 

Tazima, Y. 

m, 702, 70S, 

m.m.m.m.m, 

732, 733,1034 

Telich, J, 

807 

Terriere, L. C. 

329 , 

Teulade, P. 

8^, M 

Thompson, M.J, 

203, 234 


University of Helsinki, ^Helsinki, Finland. 


Atomic Energy of Canada Ltd., Chalk Rivet, Ont., Canada. 

Entomology Research Division, ARS, USDA, Beltsville, Md., USA. 

Whitman Laboratory, The University of Chicago, Chicago 37, 

III, USA. 

Institute of Biochemistry and Biophysics, Polish Academy of Sciences, 
Palace of Culture and Sciences, Warsaw, Poland. 


National Museum, Prague, CSR. 

Institute of Applied Microbiology, The University of Tokyo, 
Sericultural Experiment Station, Suginami-ku, Tokyo, Japan. 

Mellon Institute, Pittsburgh, Pa., USA, 

National Institute of Radiological Sciences, Chiba City, Japan. 

Agricultural Experiment Station, Tokyo, Japan. 

Universidade de SSo Paulo, Cidade Universitdria "Armando de Salles 
Oliveira", Caixa Postal 8191, S^o Paulo, Brazil. 

Department of Entomology, North Carolina State University, 

Raleigh, N.C., USA 

Institute of Molecular Biophysics, Florida State University, 
Tallhassee, Fla., USA , 

National Institute of Genetics, Misima, Japan, 


ARS, USDA, Brownsville, Tex., USA 


Departnfieni of Entomology, Oregon State University, Corvallis, 
Ore., USA 

Laboratoire de Zoblogie Experimentale, Facultb des Sciences, 
Universite de Lyon, 30 Rue Cavenne, Lyon 7, France. 

Inseot Physiology Laboratory, Entomology Research Division,. 
ARS, USDA, Beltsville, Md.. USA.' \ 


Tietz, A 
220 


Israel Institute lor Biological Iteearch, Ness-Ziona, Israel. 


Tikhomirova, M.M, 

Tilton, L. W. Stored-Product Insects Research and Development Laboratory, 

Savannali. Ga., USA, 

1002 

Tinderholt, V. E. Department of Biology, City of Hope Medical Center, Duarte, 

14 Calif., USA 

Ting, Hui-Cheii 
441 

. Division of Genetics, National Institute of Radiobiological 
M .Sciences, Chiba City, ].ipan. 

Doiiner Laboratory of Medical Physic,?, University of California, 

847 , 901, 902 Berkeley, Calif., USA, 

Tokunaga, C. Lawrence Radiation Laboratory, Univeisity of California, Bcrkelev. 

6 ^' Calif,, USA 

Toledo, J, S, de Departamento de Biologia General, Uiiiversiclade de SJo Paulo, 

Cidade Universitaria "Armando de .Salles Oliveira", Caixa Postal 8191, 
SSo Paulo, Brazil. 

Toledo F', S. A. Departamento de Biologia General, Universidade de Silo Paula, 

Cidade Uiiiversitiiria "Armando de Salle.s Oliveira", Caixa Postal 8191, 
Sao Paulo, Brazil. 

Shinshu University, 109 Asahi-machi, Matsumoto, Janan. 

3^ 

G®"sdcs Foundation, Deparmient of Zoology, The University of Texas, 

M2 Austin. Tex., USA 

Touchberry, R. W. University of Illinois, Urbana, hl USA 

787 

Strahlenbiologlsohes Institut, Universitrit Hamburg, Hamburg 13, 

'^4'7 Edtrmnd-Siemers-Alleel, Federal Republic of Geraiaiiy. 

f^®«f™chungszentrum. Karlsmhe, Federal Republic of Germany. 

554 | 583 ' 

Trautmarin, K. Physiologisch-Chemisches Institut, Frele Universitrit Berlin, 

Betlin-Dahlem, Boltzmannstrasse 4, Federal Republic of Germany. 
Treherne, J. E, 'Agricultural Research Council. Unit of Insect Physiology, 

^,2M,^, W Department of Zoology. Cambridge University. Cambridge, England, 

Trosko J, E. Michigan State University, East Lansing, Mich., USA. 

734 , 735 

lurliana University, Bloomington, Ind,, USA. 

Tsetskhladze, T. V. 

1031 

ARS, USDA, Beltsville, Md.. USA, 

487. «8, 489, 4M,__^ 



409 




T'u, T'ung-Yuan 

m 

Turnbull, L. B. 
474, 484 

Turpeinen, 0. 

27 

U. ll 
698 

Uchida, T. 
m, £7 

Ullberg, S. 

331, 353 

Ulrich, H. 

m 

Ulrich, V. 

815 

Upadhya, M. D, 

m 

Upshall, D.G. 
Urbani, E. 

m 

Valencia, J, I. 

848, 875 

Valencia, HM. 
£8, 875 

Valerio, J. 

985, 986 


Vandehey, IhC. 

£9 

Vandekar, M. 
340 

Vanderberg, J.P. 
179 

Vanhanen, L. 
405, 406 

Varshavskii, M. 
107 

Vas, K. 

1011 

Vashkov, V. I. 

Vatti, ,K. V, 

736 


Department of Pharmacology, Medical College of Virginia, 
Richmond, Va., USA. 

College of Veterinary Medicine, Helsinki, Finland. 


Venard, C. E, 

279, 1044 

Vercecke, A. 

£7, m, m 

Viado, C, 11. 

760 


Rijkslandbfliiwliogeschool (.State Agricultural University). 
Coupiire Links 2,53, Ghent, Belgium, 


f 


Northern Illinois University, DeKalb, III, USA. 

Sankyo Company Ltd., Agricultural Chemicals Division, Yasu, 
Shiga, Japan. 

RoyalVeterinary College of Sweden, Stockholm 50, Sweden. 

Zoologlsches Institut, Eidgenosslsche Technische Hochschule, 
Zurich, Universitatsstrasse 2, .Switzerland. 


College of Tropical Agriculture, Hawaii University, Honolulu 14, 
Hawaii. 


Univetsitk degli Studi, Citta Universitatia, Rome, Italy. 

Oak Ridge National Laboratory, Oak Ridge, Tenn., USA. 

Oak Ridge National Laboratory, Oak Ridge, Tenn., USA. 

Inter-American Institute of Agricultural Sciences, 

Tropical Center for Research and Graduate Training, Turrialba, 
Costa Rica. 

Department of Biology, University of Notre Dame, Notre Dame, 
Ind., USA. 

Toxicology Research Unit, Medical Research Council Laboratories, 
Carshalton, Surrey, England, 

Department of Entomology, Cornell, University, Ithaca, N.Y. , USA. 

Department of Nuttitional Chemistry, University of Helsinki, 
Helsinki, Finland. , 


Central Science Research Disinfection Institute, Moscow, USSR, 


Virkki, N. 

555 

Vohlaiid, H, W, 
332. 333 

Voichkov, Yu, A. 

£4 

Volkova, G, A. 

34 

Vonk, H.J. 

209 

Voss, G. 

410, 411 


Agricultural £,xperimerit .Station, University of Puerto Rico, 

Rio Piedras, Puefto Rico, 

Pliarmakologische,s Institut, Freie Uiiiversitat Berlin, Berlln-Dahleiu, 
Boltzmannstrassed. Federal Republic of Gemiany. 


Institute of Zoology, Academy of Sciences of the USSR, 
Uiiivei'sitetskaya nab.l, Leningrad, U.S,SR, 

State University, Kromnie Nieuwe Gtacht 29, Utrecht, 

The Netherlands. ' 

Deparniieiit of Entomology, Cornell University, Ithaca, N.Y., USA. 


Vtoman, lil!, 

Wada, E, 

484 

Walker, D, W. 
05B 

Waller, G. R, 
475, 492 

Waloff, N. 

297 

Wang, P. -Y. 
137, 138 

Wang, W.“Y. 

£B 

Ward, D, N. 

Ward, ILL 
1058 , 1059 

Ware, G. W. 

347 

Watters, M. 

M!! 

W.aters, W, E. 
810, 838 

Watkins, M.J, 
181 


AILS, I.LSDA, IJeltsville, Md,, USA. 

Deparaneiit of Pharmacology, Medical College of Virginia, 
Hiclirnorid, Va., U.SA. 

Puerto Rico Nuclear Center, Mayaguez, Puerto Rico, 

Department of Biochemi.stry, Agricultural Experiment Station, 
Oklahoma .State Univetsiiy, .Stillwater, Okla,, USA, 

Department of Zoology and Applied Entomology, Imperial College 
I'ield .Station, .Silwood Park, Sunninghill, Ascot, Berks., England. 

Academia Siiiica, Shanghai, China. 


Department of Biochemistry, The University of Texas, M.D, 

Anderson Hospital and Tumor Institute, Houston, Tex., USA. 

Oak Ridge National Laboratory, Oak Ridge, Tenn.. USA. 

Department of Zoology and Eiitomology, Ohio State University, 

190 North Oval Drive, Columbus, Ohio, U,SA, 

Centenary College, .Shreveport, La,, USA, 

Forest Insect Laboratory. Northeastern Forest Experiment Station, 

Forest Service, ILSDA, New Haven, Conn,, USA, 

Biology Departmem. Western College for Women, Oxford, Ohio, USA. 


411 


410 



Weaver, N. 
223 


Webster, M. C. 

687 

Weidhaas, D. E. 

756, 907, m 

Weinmann, H. P. 

Weis, J. 

' 341-a 

Weiss, F.J. 

1022 

Weldon, P. R. 

Werth, G, 

750 

Wharton, D, R.A 

m 

Wharton, G. W. 

255 

Wharton, M. L 
258, 788 

Whiting, A, R, 

Whiting, P. W. 

619, . 

Whitney, W. K. 

446 

Wickman, B.E 
1030 

Wlegert, EG. 

3U 

Wiens, A. W. 
m 

Wilbur, D. A. 

830, 831,832,1045 

Wilkes, A. , 

591 

Willard. W.K. 

w.m 

Williams, B.J. , 

586 

Williams, C. M, 

120 


412 


Biological Laboratories, Harvard University, Cambridge 38, 

Mass., USA. 

Northern Illinois University, DeKalb, IlL, USA. 

Entomological Research division, ARS, USDA, Gainesville, Fla., USA. 

Zoologisch-Vergleichend-Anatomisches Institut, Universitat Ziirich, 
Zurich, Switzerland. 

Pharmakologisches Institut, Rheinische Friedrich'Wilhelms- 
Universitat Bonn, Bonn, Liebfrauenweg 3, Federal Republic of Germany, 


McGill University, Montreal 2, P, Q., Canada. 

Pliysiologisch-Cheraisches Institut, Universitat des Saarlandes, 
Saarbriicken 15, Federal Republic of Germany. 

Pioneering Research Division, U, ,S. Army Natick Laboratories, 
Natick, Mass,, USA. 

Ohio State University, 190 North Oval Drive, Columbus. 

Ohio, USA. 

Pioneering Research Division, US Army Natick Laboratories, 

Natick, Mass., USA. 

Biology Division, Oak Ridge National Laboratory, Oak Ridge, 

Tenn., US^ 

Department of Biological Sciences, Dartmouth College, 

Hanover, N. H. and Biology Division, Oak Ridge National Laboratory, 
Oak Ridge, Tenn., USA. 

Bioproducts Deparmient, Dow Chemical Company, Midland, 

.Mich,, USA, 

Pacific Southwest Forest and Range Experiment Station, 

US Forest Service, USDA, Berkeley, Calif., USA. 

University of Georgia, Athens, Ga., U.SA. 

Department of Biological Sciences! Northwestern University, 

Evanston, IlL, USA. 

Kansas State University of Agriculture and Applied Science, 
Manhattan, Kans., USA. 

Atomic Energy of Canada Ltd., Chalit River, Ont., Canda, 

Univ ersity of Tennessee, Knoxville, Tenn,, US^ 


Biological Laboratories, Harvard University, Cambridge 38, 
Mass., USA. 


... '^"wCheiruc.^ Walnut Creek. 

449 , 4.j0 | 451 , 4 ij 2 , 45 3 Calif,, ijsA. 

Williams, M, W. . 

gV, « 

Williams, II K. Department of Medicine, The University of Texas. Galveston 

452 Tex., U.SA. 

Wirner, LT. University of Virginia. Charlottesville, V.i.. USA 

• 

Wmtcrfeld, G. Institut fiir Genetik, Frcie Universitat Berlin, Bcrlin-Daliiem, 

lioltziiiaiiiistrasse 4 , Federal Republic of Germany. 

Winteriiigham, F. P. W. Biocheiiiistry Department, Agricultural Research Council, 

-■ -- I-afaortitory, Utndon Road, Slough. Bucks.. England. 

*°**».*.h “■ “'"'I'lI.inltBKolapataumlBioltSy, Wjtsaw, ,1 

PasteuKi 3, Poland. 

Department of Neuroclieniistry, Montreal Neurological Institute, 
Montreal, P.Q,, G,i(iada, 

of Eiitoiiiology, University of California, 

841, 842, 843 Berkeley, Ctilif., USA, 

Taylor University, llplainl, ind,, USA, 

W, 808 

Woodard, D.B. ‘'‘it<®‘oMgical Itee,arch Division, ARS, USDA. Gainesvil^ 

Fla., USA. 

Woodwell, G. M. Biology Department, llroakliaveii M;jtioiml Laboratory, Upton, ^ 

N.Y.,tJSA, 

Wozniak, J. - 

877 

K.C. I4owChemicalComixiny, Midland, Midi., USA. 

1050 ■ 

Department of Biology, Brown University, Providence, E I., USA 

>Jo/ i 588 

Wu, C, -L , - 

418 ' . 

Wiirgler, F.E, - 

878 

VL department of Biology, Yale University, New Haven, Conn.. USA. 

Israel Atomic Energy Commission, Soreq Nuclear Research Center, 
Rehovoi, Israel. , 

Tamagiiclii, ,S. , , . 

" 502 ■ 

Yamamoto, K. Kyoto University. Yoslikla-llomniirchl. Sakyo-ku, Kyoto, Japan. 

llHJ 

, Yamasaki, .S, Rikkyo University, Ikdmkuro, Tosliirmp-ku, Tokyo, Japan. 

OuiJ 









Yanders, A. F. Department of Zoology, College of Natural Science, 

524 , 631 , 789 Michigan State University, East Lansing, Mich., USA. 

Yang, K, S, Department of Biochemistry, Agricultural Experiment Station, 

475, 492 Oklahoma State University, Stillwater, Oltla,, USA. 

Yanoosh, I.M. - " 

582. 736 

Yac, TU'Ch'ing 
441 

Yoshikawa, I. National'Institute of Genetics, Misima, Japan. 

609, 939 

Young, S. Y. Department of Zoology, Auburn University, 

503 Auburn, Ala., USA. 

Yu, M, E. Donner Laboratory of Medical Physics, University of California, 

901 Berkeley, Calif,, USA. 

Yurkiewicz, W.J. Department of Entomology, The Pennsylvania State University, 

270 University Park, Pa., USA. 

Yusa, F. - 

1036 

Zakolodkina, V. I, Central Science Researcli Disinfection Institute, Moscow, USSll. 

385 

Zandee, D. I. State University, Kromme Nieuwe Gracht 20, Utrecht, 

209 The Netherlands, 

Zatti, M, ' Istituto , dl Patologia Generale, University degli Studi, Padua, 

m Italy. 

Zayed, S, M. A, D, Department of Radiobiology, Atomic Energy Establishment, 

380, 381, 382,383, 384, National Research Centre, Dokki, Cairo, UAR, 

W,3OT,§8,§9 

Zbarskif LB. A.N. Severtsov Institute of Animal Morphology, Academy 

132, 175 of Sciences of the USSR, Leninsky ptospekt 33, Moscow, USSR 

Zimmering, S, Department of Biology, Brown University, Providence, R. I,, USA. 

5ffl 

Zoppl, G. Istituto dl Parologia Generale, Universua degli Studi, Padua, Italy. 

327 

Zschintzsch, J. . Institut fiir Pflanzenschutz und Pflanzenpathologle, 

Georg-AugustrUniversitat zu Gottingen, Gottingen, 

Federal Republic of Germany. 

Zubairi, M. Y. University of Wisconsin, Madisotl 6 , Wis., USA, 

377, 457,458 : 




Ac.imlmniynps tkiviger Roger W.i.J 

[.sniallct yellow aiitj 
iiioiioi:er|ieiie symliesis, 71 

Acantlinsccliiii;;; obtcciuifSiiy) - y,’l 
f bean weevil] 

.SMT, ptO-spect;;: 1)71 
Acatiis sito l.iiiiiiteus " Ac.l 
[grain iiiitej , 

>•: tcprodiictive poieiiiial; G*ii; 
sterility: (ifih, lOUi 
.stage siisceptilillity! IDL'i 
•''Oacutatc 

Dombyx mori, liieorpotatitm In l,l;uier'jiiiiia; f-k) 
l■:utyl;(Jtis riotlilana, fatty acid biosyiitliti'iis; ):i 0 

Antlioiiomiis gr.iiidi!!, fatty acids: liOd 

'^.'t ij prmliietldii; Mil 
Aprs imillifera, w,IX synthesis: 211 , ijii! ' 
Bomhyx mori. lipids: 215*f; 

Calllpliora crythrooepliala (J), fatty acid 

biosyntlieslsiiioi) 
Uyalopliotii cectopia, c;itl«liyilrate/[atiy acid 
iiiieteijiiyetsluiii .m 
!.tK:iist.i riilgr.itotia, fat syniiiesis: 2:10 
f'eriplaiiet .1 aiiietieana, allatectoiiiy; Hpid 
bkisyiuhesls; 2 iii 

Sarnia cyiithia tictnl («), cuttele w/istitutlwii: 

m 

CClp rat liver, lipid iiictabolhiii; 

( 2 “ iC)acetate 

Miisfia dome.stiea, glynoly.>fli; 47 , 

Prototlieca zopfii, as.slimiatioii; 271 
i>l!-acetylcholine 

I’eriplaiieM arntitieaiia, CNS (Intact), 

mewboUttii; 2f)4 

^^C*acetylcliollne 

Pcriplaneta ametioaiia, CNS, penetraiioii: ‘m 
aeetylcholinc(carl»xy"<C) 

, IKJ 

Acheta dotncsticiis (Linnaeus) - fi ,4 
[European brown cricket, house ctlcketj 
, dlmetlioate, penetration, nietabolliin, * 11:417 
iiietabolli)ii: 777 
fl; longevity: 8 fK) 
yi stage susceptibility! «58 
radiation profile: H68«9, , 8 (!() 

, longevity: 85H-8.860 . 

Acticotoput iuddus 

giant cbwitiosomes, liotnione*controlled gene 
activity: 229 

actlnomychi I) 

-/ecdymei Piitononiustenwffi.’Li; 61 
Drosophila ffielanogaster.inhlWilotiofcyw- 

plasirilc (»«.) lateuing! 23 
~/X! Dtosopliilamelanogaster, nHitatlcm: 23' 


Melanopliis diffctentialis, [light iimscle 

glycetolpliosph.ate 
deliydrogena.w; 69 

Wiynchosciiira .riigelae, efface; on liNA synthesis, 

3H: 133 

Scliiswcetca vaga, night muscle glycerol- 

phosphate dehydrogenase: 8!) 
silkwfltii), silk gland, effccB oiiRNA synthesis,sfl: 103 
Adelina ttitolii 

■/x: Tritaliimi castaneuin, lifespan: 892 
•/xi Ttikliiiin, lifc.'ipaii; 893 
adenine 

Aniheraeaperiiyi, liNA: 82 , 139, 

Melaiiopliis diffctentialis, spenitatogenesi, 5 , 

UNA: 143, 144 

adenine-8-i4c 

iioiiibyx iiioti (silk gland), liNA: 132 
adenosine uiptiospliatc; see ATP 
Andes acgyptl(Unnaeiis) - x.ll 
[yellow fever mosquito] 

Physiology and Blocheniistry 
blood volume detemiiiiation, 13 
laklling, “P: 13 
’*Pi fecundity: 13, 25 
etnetgencei 25 

feeding liabiu, >s.S, i«Ce; 276 
fluxes and net uptake of Na (j), s^Na; 42 
mating tehaviotir, “P: 286 
salivation, feeding, ail: 279 
yolk protein uptake, oocyte, *H; 99 
oesophageal diverticula, stoinach, x; 1044 
Insecticides 

DDT, pick-up at dlfferetit temperatures, i^C: 377 
DDT, resistance to, mC; 372 
stage JU5cepUbllity{l,a), «C; 372 
dieldtin, »Ci 337 
Prolan, resistance to, ,HC: 372 

stage susceptibility (f, a), “C; 372 
repellent bioassay, ‘*C, 1046 

Tdodtin, wC: 349 

metepa, uptake and effect on, »p; 4<)8 
Radiation Effects, 
tadlatlon: chroniosonie aberrations: S67 
x; fecundity: 927-8 
stage susceptibility: 927-8 
viability: 927-8 
' y: genetic variability; 949 
SMT, prospects.' 071, 

Aetlesauopalpus(Coqullleii) - x.ll 
labelling, “P: 314 

■ predators, “l>( 314 . . 

AodcscataphyllaDyar -X.ll 
, (M) brain tissue, DNA synthesis,’ll! 145 
















■ 





■ iji' 
''1 


1^! 



[Aedes nigromaoulis] 

Aedes nigromaculis (Ludlow) - X.ll 
parathion, S-and R-strains,424 
Aeschna grandis Linnaeus ■ F.l 
[dragonay] 

3!p, Sly, ‘’> 1 ,accumulation in: 34 
Aeschna mixta (Latteille) - F.l 

liaeniolymph circulation (wing), 249 
AET: see aminoethylisothiuronium, 

(-chloride or diliydrobromide) 

Agelena ■ AR.l 

benzoic acid, “'C: 227 
Aglais urticae - U.31 

pigmented wing area, !5Si 262 
Agrotis orthogonia Morrison. - U.29 
[pale western cutworm] 
food consumption, ‘■'C; 281 
Agrotis ypsilon (Rottembutg) - U.29 
6; eye, bioeleotrical response;, 803 
uc-alanine 

Araneus diadeinatus, web proteins: 88 
Araneussericatus, sillt fibroin synthesis, 

‘■t: S3, no 

Bombyx mori, conversion-♦uric acid, iC: 136 
silk gland, tliNA (glycine- 
specific): 154 

Calliphora erythrocephala, amino acid 
metabolism, iC: 94 

. Chile supptessalis, conversion into uric acid, 
'^C: 136 

Phormia regina, metamorphosis, amino acid 
metabolism, *'‘C: 136 

aldtin 

Diabrotica virgifera, R-sttain, metabolism, 
“Cl: 338 

Musca doniestica, s- and R-sttains, absorption, 
distribution, metabolism, 
”C:344 . 

tat, i^C: 341-a 
alkylating agents 

-/x: Drosophila melanogaster; 751: 

-,x: Drosophila, mutagenic effects; 744, 751 
-.y: Drosophila melanogaster; 757, 
almond moth; see Cadra cautella 
Ephestia cantella 

alpha particles 

Drosophila melanogaster, genetic effects: 715 
. (e) hatching,rate; 761 
grasshopper neuroblast: 530 
, Ttiboliura confusum (emb), sensitive sites: 902 
amino.acids 

Blattella germanica, “St 69, “C: 83 
Blattella germanioa, effects of malathion on 
metabolism of i‘'C; 84 
Cailiphoia erythtDcephala(i), “Ct 94-5 
Cephus oinoius, requirements,, *<C: 13. : . 
Drosophila ,busl(li, polytene chromosomes, ’H; 
,97, 166 

Drosophila melanogaster, protein metabolism, 

■ :1'09,'.''' 

Gryllus biraaculalus, “S: 37 . ' 


[Anopheles quadtimaculatus ,Say] 

Neodiption pratti, detemiination and biosynthesis, 
'■t; 101 

Petiplaneta americana, cuticle synthesis, 't; 235 
IJhoririia regina, metamorphosis, ^*C: 136 
Rliodniusprolixus, nutritionally essential, ‘‘t: 91 
Sarcophaga buUata({), ,85 
Schistooerca gregaria, ovarian development, “S: 

244-5 

Tettanychus urticae, essential requirements, 9E 
rat, induction of dopa-decarboxylase activity by 
Calliphora niRNA, “C: 104 
X: Tenebrlo rnolitor(emb): 782-3 
y-arainobutytic acid 

Apis mellifica, synthesis, “C; 65 
2-amino-4-hydroxy-6-(D-eiythro-l',2',3'-ttihydtoxy- 
ptopyl)pteridine-3'-phosphate-10- 
synthesis; 67 

Drosophila melanogaster, metabolism: 67 
aminoptetin 

-,y; fruit flies, sterilizing effects! 749 
aminoethylisoihiutonium (=AET) 

Diosophila melanogaster, radioproteotiom 
687. 694 

aminoethylisothioutium dihydtobromide (-AET) 

-/x; Drosophila melanogaster: 696 
-/y: Blabemscraniifer (emb): 797-8 
Amphimallon majalis(llazoumDwsky) - V,41 
[European chafer] 
y: feeding! 820 
longevity! 820 
reproductive potential! 820 
Arapullatia 

DDT metabolism and residues, mC: 357 
anabasine 

biosynthesis, “0: 480-1,489 
metabolism [Niootiana plants), “C: 487 
Anagasta (see also Ephestia) 

Anastrephaludens(Loew) ■ X,35 
[Mexican fruit fly] 
x: (e,{,p) stage susceptibility! 807 
y: (e,ip) stage susceptibility: 807 
SMT; 1060 

Angumois grain moth! see Sitotroga oerealella 
Anopheles alblmanus • X.ll 
carbamate resistance, “C: 464 
Anopheles attopaivus - X.ll 
X! chromosomes: 506 
genetic effects! 638 
sterility! 638 

Anophelespunctipennis(Say) - X.ll 
labelling, ®P! 314 
predators, ’?! 314, 

Anopheles quadtimaoulatusSay ■ X,U 
[common malaria mosquito] 
mating behaviour, “Pi 286 
tepa-sterllized males, corapetitlvetiesi,“Pi 266 
, nietepa, uptake and effects, “Pi 498 
XI visible (marker) mutationsi 630 
y: matlngbehaviouri 756, 907 
: sterility! 758 , 971 



[Anopheles quadriiiinciilaiiiiCl 

y,tapa; sterility: 756, !i07 
■SMT, ptospofits: 971 
Anopheles sergeiiii x.ll 
feeding iiabiis, 2l;i-4 
Anophelesstephensi - X.ll 
density, “p; ,318 
flight tani'c, “P: 299 
gonotrophic cyc’lcs, '^‘7’: li9!) 
labelling, »P; Kli) 
ll),1till)>, hi!) 
swarming, ®P; ,318 
ant! see Campownns sp. 

Ct(nri,itoga5tt!r 
Formicii polycteiiit 
ant, coiiiinon; :;u£i Dritymytiiiex 
ant, smaller yellow; sue Acmiilmmycip* elaviger 
Antheratm pcriiyi - 1.1,43 
[oak silkworm] 

DNA syntliesis, ^U; 82, Ulti 
RNA .synthesis, “C: 82 

silk gland. =*11! 113. 139 
protein synthesis, “C; 82, Kl!) 
polysaccliatides, Hf,'; i;!!i 
Antlieraea pulyphenius (Crariiuf) ■ l,i. 4 :r 
[polyphemuB moth] 

DNA synthesis, ptotliotad!; gltinds, ''il: 1,79 
RNA syntliesis, proihoracic glands, ^11: Kift 
Antliuiitimus grandis Bobeman ■ V. 11 ) 

[boll weevil] 

“P: reprodiictian: 38 

O.fj, production following acetate injeutmn, 

“C: 261 

cholesterol turnover, “C: 200 

fatty acid hlosyntlicsis and tiietaboliitn, “C: 

204-7 

glucose metatolism, “C: 48 , 

turnover, “P; 33 
carbariwtes! ,36,3 
elilorinated hydrocarbons; afiij 
DDT/dleldtiii, meclianistii of joint action, nc; 

361) 

Sttobane: DDT alisotption, kc: .httj 
. Toxaphene; DDT absorption, wC: 36,3 
dieldtlri, distribution. 3- amlR-sirains, >^0 345 
Di-.8y.ston, “Ih 40] " ” 

organophoiphatcs, “Pi 3(i;j 
tliioiepii, metabolism, »pj ,'i06 

; ys reproductive sysran, hl!topathokigy; 823 

longevity: 823 
sterility! 823 

reproductive potential! 823 
AnthtemH (laviceps IxContefvotax Warethouie) - 

V.llO 

p stage .suscfipilblliiy! 825 . 

rcptoductlve potential: 82,5 

aphid beam lee Aphis fabae 

aphid, green peach! set! Myziis petiicae 

aphids - QO, 2 

‘“Cs, biological half-life im 33 
feeding and nutrlclon, advances in: 27.5 


[Argyrotaeiiia vehitinaiu] 

Aphis fabae .Scopoli - gq.q 
I bean aphid] 
dispersal, “p; 29,7 

1 dispersal in bout field, “pr 319 
‘■“Cs, biological Inilf-lil'e in; 33 

aplitilate 

■,yi Hpibaclma varivestis, sterility; 7,18 
♦ fruit flics, .sterility; 749 

Phaciiieia cnpriiia, reproductive potential; 752 
Apis mellifctii Linn,itius - w .3 
flioiicy bee] 

foraging activity; 282 
foraging .activity, “p, ‘“t; w, 
royal jelly, Latty acid biosynthesis from 
sucrose, UC: 43-b 
heterogeneity of fatty .icid., from, 

“C: 223 

wax syuthesij, “Ci 211,212 
queen (patti.al body itradiation); 006,873 
x: viability miitatlDiis: liOO 
y; comb constnictioni 912 
longevity; 9i2 
swarming! 912 
Apis ititilllfica - W,3 

y-ainiriobutyric add .synthesis, “C: (i,5 
oogenesis, glucose incorporation, “H; 240 

glands, h(i.sd ,ind ihotax, analy.sis, “C: 242 
apple 

Colep, “C; 43()-a 

Sevim thinning, site and mode of .action, “C; 456 
apple maggot! see liliagoletis ponionella 
Araneus dladematu.s Cl. ■ All. la 
web proteins, I't: 88 
Araneussericatus - AK.la 

silk fibroin syntliesis, effects of drugs on, 89; 

regulatory mechanism, 

“C! 90 

Araschnia levana • u,3i 

pigmented wing area, “S; 202 
Atctiaoaja ■ U.2 

pigmented Wing area, “8; 262 
arginine 

•/X! Drosophila, genetic effects: 064 
’H-atginIne 

Choilophaga viridifasoiata, nuclear histone 
syiithesisj 57 

Drosophila melanogaster, histone synthesis 
spetmlogcnesls! 62 

argon. 

-/x: Drosophila melanogaster, spermatogenesis: 528 
genetlo effects! 674 
Atgyroploce leucotteta Mcyt - 11.49 
y: lethal effect! 047 
stage susceptibility: 047 
sterility! 647 

Atgyrotacnia velutlnana fWalker) - U.49 
[red-banded leaf roller] 

TDE, 'ti !® 














[arsenic] 


[Bklriii] 


[Bidi'inj 


[Catita cautcllaj 


atseiiic-71 

coffee plants, absorption and translocation 
of arsenate; 502 

'■’C-aspartic acid: 

Bombyx iiiori (silk gland) tRNA 

(glycine-specific): 154 

Aspergillus niget 
Dipterex, 3S0 
ATP (adenosine triphosphate) 

Musca doniestica, thorax, 243 
-/x; Drosophila melanogaster, 

dominant lethals: 697 
cliromosoitie breaks; 698 
ATP-orihophosphate exchange 
Galleria mellonella, ®“P: 269 
Attaous ticini - U.43 

(IS) silk gland, RNA (protein synthesis), 

«C: 142 

RNA (types of), ''®P: 138 
Attagenus piceus (Olivier) - V.20 
[black carpet beetle] 
y; stage susceptibility; 1013 
sterility; 1013 
axaserine 

Drosophila, genetic effects: 738 
Axodrin 

insects; 391 

Musca domestica,’*P; 398 

methylated analogue, ‘‘t; 398 
Periplaneta americana, toxicity, 398 

methylated analogue, 
toxicity, ''C; 398 
goat, toxic metabolite, 398 
rat; 391 
bean, s^P; 398 
cotton; 391 

soil, systemic activity in: 392 

B' 

Bacillus thutingiensis Berliner 

toxin: Bombyx moti f!!), gut wall permeabi¬ 
lity, ‘"C: 312 
feeding and excretion, 
*P; 313 

-/x: Tribolium, protozoan diseases; 890 
Triboliura oastaneum, life span; 892-3, 
Tribolium conftisutii, life span; 891-3 
barley ' ' . . 

DDE, susceptibility, “C: 376 
DDT, susceptibility, “''C: 376 
x: disinfestation, root growth; 1011 
Bayer 9017 , 

cattle (calves), dermal and oral treatment, 

“S: 503 

Bayer 22408 

Musca doraestlca, metabolism and toxicity, 
s*P; 460, 


.Stomoxys calcittans, metabolism and toxicity, 

“2P: 460 

cattle, dermal application, ®P: 460 
milk, residues, ®P; 460 
Bayer 39007 

Anopheles albimanus, '■'C; 464 
Culex pipiens quinquefasciatiis, ‘^C: 464 
Musca domestioa, metabolite analysis, *‘*C; 454 
Fetiplaneta ameiicana, metabolite analysis, 

‘^C; 454 

beans, metabolism and residues, ’■'C: 459 
Baytex 

labelling, 322 
bean 

Azodtin, ^^P; 398 

Baygon, degradation and persistence in foliage, 

“C; 459 

Matacil, degradation and persistence in foliage, 

‘•'C; 459 

phenyl niethylcatbaniate-catbonyl-*''C: 4SS) 
phenyl-N-methylcarbamate- ‘‘'C; 461 
Sevin, metabolite analysis, 454 

degradation and persistence in foliage, 

45!) 

Zectran, degradation and persistence in foliage, 

‘<C; 459 

beet yellows 

aphid vectors, “P: 319 
beetle 

black carpet; see Attagenus piceus 
cereal leaf; see Oulema inelanopa 
cigarette; see Lasiodenna serricotne 
Colorado; see Leptinotarsa dcccmllneata 
lady; see Epilachna philippinensis 
Mexican bean; see Epilachna vativestis 
willow leaf: see Chtysoinela knabi 
benzene hexachloride (BHC) 

y-DHC in technical samples, ®C1: 334 
y-BHC; chestnut galls, ‘'>C: 335 
rat, ct- and y-fornis, eliininatlon, ’^Cl: 333 
brain, distribution, i^C; 331 
soilliroside poisoning, ,®G1; 332 

beta rays 

insect irradiator: 769, 1017 
Agtotis ypsilon: 8011 
Blattella germaiiica, longevity; 860 
grasshopper neutoblast; .530 
Musca dotnestlca: BOB , . 

Podismasapporense, cellular effects: 754,, 

, Pseudaletiaunlpuncta; B03 
bibllogiaphies 
' ,1051, 1054-9' : ' 

Bidtin 

Anthononius grandis, nature and rate of nierabolism.' 

, “"Gi 393 

chronic doses: cholinesterase 
activity, “‘'Ci 394 

Heliothis zea, ®P; 393 

Musca doinestlca, detoxication, syherglBni, i''C! 

'396, 



I’erlplaneta americana, toxic mctalMlite;;, 
*•!'; ;li)H 

goat, *'T': 398 

methyl analogue, ''t; ;i 9 fi 
tat, ®P; 3113 

milk, residues, ‘"‘C, '''’P; ,']()8 
bean, ®l’; .31)11 
cotton, 3 !);j 

systemic activity, ‘'’i': ;i;):i 
soil (sandy loam), stability in, ‘‘'c; 3',)5 
biopierin( 2 -‘')C) 

Apis iiiellifica, head and thorax glands; 24 ;! 
Illabems craniiferBnnnelster • li .2 
[PlQtida tropical cocktoacli] 
y; heart tissue: '(118 * 

Mnlpighian tiihnks; 71)8 
liiiidgiit: 198 
y,x; heart tissue: 71)8 
Malpigliian tiibiilcs; f.ifi 
liindgiit; 7fta 
x: abiiotmalities: 798 
heatt tissue: 7i)fi-H 
Blaberus giganteus • il ,2 
x; eye: 790 

Blattelki getnianioa (Linnaeus) ■ li .2 
[German cocktoacli] 
amino acids (combined), ^S; f,!) 
methionine sitlphoxide, as.s; (m 
glycine catabolism, >*C; h;,| 
malatliion! arnlmi acid inetaboUsm, ''‘C; K 4 
glucose catabolism, '■'C: 408 
steroids, > 1 I, ‘t: Kl.'l 
sterol metabolism, ‘t; 19,5 
insecticide resistance, genetics; 321 
dieldrin, netve component absorption, 

cltlordane , 5 - and R-strain, 341-b 
dimetilan, ‘<C: 457 

detoxication, ‘t; 4,58 
imldan, >■<€; 44S 
tliiotepa, metabolism, iJp; 500 
0 ; longevity: 860 
blood 

Periplaneta americana, volume and water 
content, 'I': 2,5i'j 
dragonflies (wing), liaetnolyiiipli citonlation, 

“*P, ^'.St 249 

blowfly"* . 
bionomics! ,272 

liody louse! see Pedlcnlus hunianus tiuinaniis 
bollwomn see Hf-liothis zea 
boUworm, pink: see Pectiriophuta gossypiolla 
boll weevil: see Antliotioinus grandis 
Bombyx mori (Linnaeus) - U.3 : . 

amino acids (free), “Ci 13G 
amino, acid requirements, 
brain hormone, chemistry and physiology, 

'■t; 80 

* For names of Individual species, 
seemmletCalllpliotidae (Table 1 , X, 6 ). 


catl'iuliydram/fat iiitcrcouversion, *''C; 5] 
l••'2.3-dlamiHi|lropiolt^c acid, ‘'t; 226 
DMA (sllli gland), 4|; 237 
DMA-like UNA, ‘''C, “P: 13(1 
liiuoin formation, sites, Ti; 

syntlie.sis, ribosormis in, loy 
'‘2P; 136 

I lipids, ;ic(;tatc incorporatigii, irc: 21,5-C 
mcvalonai(iiiicotpi)t.aiioii, uc; 217 
nucleic ,acid .5 (silk glands of different v,itietie:), 

’ll: 131 

protein synthesis, irc: 13 ( 1 , 142 
RNA (silk gland) 'rC; 142 

‘C, WP: 132 
3*P: 11/329, 111, 175 

tRNA (glycine-specific) seqnencc in temiinal 

region, »C: 153, 154 
l>scriiie, l)losyntliesi,s, 1 <C: 108, 136, 225 
sretohi, Sil, luc: 136 
trehalose synthesis, HC: 4,5 
ILicIllns tliiitingiensi,i; gut wall petroeahllity, Rt: 312 

(!) intoxication, ® 1 >; 313 
x: (C)-snsccptlhiUty; 844 
(c, patasitized): 896 
y(lnw-level); (e); 1145 
(e) diapause; 821 
(e) 0-iiptake ,iiid NHj-release; 775 
(c) reproductive potential; 817 
(e) title acid content: 774 
(e) cocoon formation; 1033 
digestive enzymes; S18 
-/tenipBr,itiire; sterility: 726 

•spermatogenesis; 726 

7 : ly 93(1 

vims inae;tlv.ition: 1036 
Ooopliilus ■ Ac .8 
[cattle tick] 
henaoio add, NC: 287 
brain 

Botiibyx tnorl, liottiione, wc: 80 
broccoli 

ZMitan, metabolite idemillcation, '^Ct 452-3 
Ji-btomodeoxyutidine 

•/radiation; silkworm; 729 
•,x; liphestial!); 741-S ' 
fliihitliii; see ttichlotplion 
hug, large milkweed; see niicopeltiis fasclams 
y*hutyt«b(!iaine-inetliyl-trc 

I'liorniiii tegliia, derivative in phospholipids; llil). 

cahhage looper: sec Trlcliopluslanl 
caddisflyi see Glyphotaellus punctatolineatus 
cailelie: see Tciiehroldes iiiautitanicus 
C,idr,a*“*i‘catitclla(Walker) - 11.36 
[altiioiid moih] 

See also under former name, lipliestia cautella, 
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[Cadra cautella] 


[carbon dioxide] 


[carbon nionoxide] 


[Cliironomiis] 


stage susceptibility: 1003 
y: sterility: 651 

Calandra granatia (see also Sitophilus granarius) • 

V.19 

X; lethal effects: 886 
x/hypoxia: lethal effects: 884-5 
x/ 0 ; hibernation; 886 
y; lethal effects; 885 
y; lethal effects (ej,a): 1009 
y/0; lethal effects: 885 
SMT, prospects: 97l 
calciuni-45 

Catausius morosus, CNS, inorganic ion 
exchange; 252 

Caligypona pcllucida Fabricius ■ QQ ,6 
[leafhopper] 
migration: 304 

Calliphora erythrocephala (Meigen) - X.5 
[blowfly] 

amino acid metabolism (J), ^''Ci 94 
ecdysone biosynthesis (1), ’Hi 72 

control of chromosomal activity, 

32p. 74 

distribution (1), ’H; 78 

RNA metabolism (i), 76, 159 

RNA and protein metabolism, 

’H, ‘^G, 103 

RNA (epidermal calls) ‘■'C: 172-3 
32p: 174 

eye, phosphate metabolism, ”P; 247 
fat body, L-valine incorporation into, ‘t; 94 
fatty acid synthesis (i), 209 

moulting hormone: NA metabolism (Imaginal 
disks),’H: 238 

nucleic acid metabolism (i), ‘iC: 94 
protein biosynthesis, ^C: 106 
mRNA: dopp-decarboxylase activity, ‘‘‘C: 104 
RNA and growth (oocyte), ’H; 118 
tanning agent, localization, ‘<C: 64 
tyrosine metabolism, »C! 54 
yi oocytes, sperm, dominant lethals; 643 
y/tetraniine; oocyte, sperm, dominant 
lethals: 643 

tetraraine: oocytes, sperm, dominant 
lethals: 643 

Callitroga hominivorax (Coquerel) - X.5 
[screw-worm fly] . 
y; dominant lethals; 642 
germ cells! 642, 
sexual aggressiveness (efl; ,905 
SMT, review! 1060 

Callosobmchus maciilatus (Fabricius) - V.7 
[oowpea weevil] 

,y! development! 874 
(e) lethal effects! 874 
Callosobmchus rhodesianus ■ V,7 
(p) life histoiy, xi 1027 
Callosobmchus subinnotatus Pic - V.7 , 
yi development! 819 


y: lethal effects: 310 
longevity: 819 
reptodiictive potential: 811) 
f. stage susceptibility: 819 
Calopteryx splendent Haat - F. 2a 

x; supraoesophageal ganglion (EM findings): 513 
Calopteryx Virgo (Linnaeus) • F.2a 
rhaemolymph circulation, ®P, ”S: 249 
Calpodes ethlius (Stull) - U.19 
[larger oanna leaf toller] 
moult/intermoult, RNA synthesis in epidemial 
cells, ’H; 236 

Camponorns castaneus Latteille - W.14 
y; election spin resonance: 894 
Camponorns lierculeanus Linnaeus - W.14 
male (a) behaviour, ’’P, I’H: 287 
nest area of colony, ‘*‘1: 288-9 
Camponorns lignipatda Latteille - W,14 
[carpenter ant] 

male (a) behavioiit, ”P, '’H; 287 
nest area of colony,‘’‘li 289 
Catausius morosiis Br. ■ H.7 
[stick insect] 

CNS, distribution and exchange of inorganic ions, 
“Na, ®C1,‘•’K, «Ca! 252 
carbamates (see also Table 4, .section X) 
cholinesterase, reaction with, ‘^Ci 466 
labelling, ’H: 322 
Anthonomus grandis; 363 
mosquitoes, resistance, i‘*C: 464 
carbamates, methyl- 

rat, hepatic enzyme systems, '‘‘C; 467 
carbamates, phenyl N-inethyl- 
Musca domestica, 461 

meiabolLsm and detoxication, 
't: 405 

rat, ‘^C: 461 
beans, ‘“C: 461, 
catbaryl, carbonyl" ‘‘'c 
guinea pig; 455 
man: 455 
rat; 465 

catbaryl, methyl-*''C 
guinea pig! 468 
inani 455 
rat: 455 

catbaryl, naphthyl- 
guinea pig: 458 
man: 455 
tat: 455 
carbohydrate 

roetabolisni in insects, comparative aspects: 43 
Hyaloplwta cecropia, fatty acid Intetconveriion, 
“C! 40 

Petiplanetaainetioana,, *^Ci 49 

cuticle synthesis, 235 

carbon dioxide 

'/y: Ttibolium confiisum, H’ortality: 903 
insect respiration, measiirernent. '^C! 1047-8 




carbon nionoxide 

-/xi Dmsopliila iiiBliiiiug.istct: radiobiological 
ihmiage, cifeuts 

Oil: (ifif) ^ 

-/x: Drosophila; <146 
c.irton ictrachlotlde (CCI 4 ) 
r.it, conversion, nC: 328 
hepatic inetatolisni, I'lC! ,323-7 
liver pliospliolipids, HC: lili'l 
(catboxy- nC)|iiiliiilMtn 

Ilyalopluira cecropia, fat l«dy iiicor|iuraiio!i! 

liili 

Met,inop]iisdifferemlalt8, fat tody iiieor- 
, potation: 186 

Pctlplatieta an!cil(.Mna, fat tody incor¬ 
poration: 186 

HC-carnitine 

Phorinia tegina ({): 208 
entoh iiimh; see Ectomyelois oetaioniiie 
carpenter ant: see Camponotiis sp. 
c,irput hectic, bl,ick! sec Att.'igeniis plcei:} 
Carpocaps,i poinonella (Linnaeus) - 11,33 
[codling moth] 

flMT, prospects for insect (joiitroli 971,9!)ii-ii 
y: sex ratio: 998 
sex susceptibility; flflH 
(p) susceptibility! 91)8 
(a) susceptibility: 99!) 
sterility: 971 

oatrioii fly; sec I'rotophotraia terrae-novae 
carrot rust fly: sec Pslla losae 
Castanea ctenaia (chestnut) 
y-I)BC: galls, 't: 335 
cat 

DDT, distribution in CNS, '‘Cr 374 
nicotine, tnetatolltes, number and pra- 
pettles, t*C: 48,5 
gastric excretion, mC: 472 
brain, accumulation in, i*C: 473 
paraoxon, percutaneous absorption, 430 
catalase 

-/x! Drosophila mclanogaMer: 692 
cattle, 

tlayer 1)017, dermal and oral ttcaiiiient, *' 3 : 

: ,'i03 

Bayer 22408, dermal application, iicjidues, 

, , ”Pt 4(10 

CoRal, Intramuscular application, lesiducs, 

%'! 400 

Iniidan, detrnal treatment, HC: 442 
tonne!, roetaboliim and residues, “P: 433 
trlcbloiplioni cows, “P: il/674 , 

eaiilegnib, common! see Hypoderma lliieatim! 
cereal leaf beetle; see Outema melanopa 
cecropia motht see Hyalophora cecropia 
Celerlo cuphorblac - U.4I5 
[hawk moth] , 
y: development: 781 
endocrine systan): 781 


y: malfomiatioiis; 781 
swge .susceptibility: 781 
cclliilosc-U-ttc 

I Agrotls orihogoiiia, food consumption: 281 
Central Ametlca 

SMT projects, Ceraiitis ciipliaiai 976, 98 , 5 - 7 , 
989, 990 

* centtal nervous system: see CNS 
Ccplnis cinctiis Norton - w,c 
[whciit stem saw fly] 

.wiino acid reqnitiinients, wc; 79 
Ccratltiscnpltata (Wiedemann) - x ,35 
[Mediterranean fniit fiy] 
dispersal, itp; 302,988 

’*9 (ingestion): (e): 12 
labelling, >«Dy: 1040 
x; sreiiliiy: 3 O 2 
y: flics and parasites: 1035, 
ov,sties; 74!) 
sterility: 749 

SMT', insect conttoli 971, 388, 997 

Centtal Amctica; 976, 08,5-7,980, , 

990 

Israel; 978 

Latin America, ptojeet: 984 
Tunisia, prospects; 993 
y,cheiiiostcrilants: ovaries: 749 
ccriuiii-144 

Aedes aegypti, feeding habits: 276 , 
cesium-134 

Aphis fabae, biological half-life in: 33 

Patcoblatta, biological half-life In: 41 

(jpaeroderus stenostoraiis, biological half-life 
in; 41 

cesium-137 

Chrysoniela knabi, accumulation in, feeding: 32 
darkling beetles, accuiinilatlon! 308 
food chains, tulip poplar forest; 305 
White Oak Lake bed: 316 
chafer, European: see Amphimallon majalls 
clieniQsterllatits 

-.radiation: insect control, surveyor advances: 971 
chestnut gall wasp: see Dtyocosmus kuriphllus 
Chllo pariellus (zonelUis) swlnhoe - ll,e 
[inalseand jowarstalkboret] 
labelling, ®p! 2 

Chilo suppressalis (Walker) ■ u.8 
[rice stem borer, Asiatic rice borer] 
patathion, ,S-and R-strains,’tp: 422 
parailHon, toxicity («), J’P: 428 
urate synthesis.‘■'C! 136 
ChlloMwi bipostulatus Linnaeus - V,16' 
labelling, ”P: 10 

Chlranoniidae (see also Chironomus sp.) - X.9 , 
fallout removal on emergence, s»,Sri 306 
Chltonomu! - X.9 

ecdysone control of chromosomal activity: 74 
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[Chirononius tentans] 


[ Chtysomela linabl] 


Chironomus tentans - x,9 

ecdysone/actinomycin D, puromycin; 

sequential gene 
activation.^H: 61 
giant chromosomes, DNA, ’Ht 114 
RNA, “H: 168 

puffs, ’H: 122, 158 
radiation (chronic, low-level); 

chromosome aberrations: 930, 940, 
964-5 

genetic constitution of natural 

population: 950 

Chironomus thiimini - X, 9 
puffs: 180 

trypsin: RNA (giant chromosomes): 167 
x/Dtosophlla (e)-contents; 519 
X, malachite green: chromosome structure; 

750 

chitin 

Ptodenia etidania, biosynthesis during meta- 
motpliosis, “C: 93 

chloramphenicol 

-/x; Drosophila, germ cell susceptibility: 553 
chlordan 

rat, 't: 378 

Cliloridea obsoleta - U.29 
y; life span; 659 
sterility: 659 
SMT prospects: 971 
chlotine-3G 

BHC, y-isomet in technical sample; 334 
BHC: rat; 332-3 

Carausius motosus, CNS, inorganic ion 
exchange: 252 

DDT, cycling in marsh ecosystem; 371 
Dursban, vapour tests; 446 
chlotothion 

tat, toxicology, ■‘‘C, '’=8: 379 
Sa-cholestane-30,7fl-diol-7a-’H 
Blattella germaniea; 195 
Eurycotls floridana; 195 
5a-oholestane-3B,7a-dlol-7S-5H 
Blattella germaniea; 196 , 

Eutycotis floridana: 195 
4“*t:*oholestanol 

Blattella germaniea: 195 
Eutycotis floridana: 195 
^H-cholestanol 

Eutycotis floridana; 136 
4-”C-7£l-’H-oholestanol 
Blattella getraanica; 195 
Eutycotis floridana; 195 
Icf^H'cholestanol 
, Blattella germaniea; , 193, .195 
Eutycotis floridana: 193-6 
76-’H-cholestanol 

Eutycotis floridana; 196 
Blattelia germaniea: 196 


A’-cholc.stenol-4-WC 

Blattella germaniea; 195 
Eutycotis floridana; 10,5 
*H-A^-clwlesienol 

Eutycotis floridana; 193, 195-6 
Blattella germaniea; 193 
^H'cholcsteriii 

''Calliphora (^), eedysone biosynthesis: 72 
cholesterol 

biosynthesis (review); 1S4-5 
it-cholesterol 

Anthononius grandis; 200 
Bombyx inoti; 136 
Eutycotis floridana; 136 
Neodiprion pratti; 214 
4- •'‘C-oholestetol 

Blattella gotmanioa; 193,19,5 
Eutycotis floridana; 193-6 
Musca domestioa, utilization: 210 
Periplaneta arriericana, turiiaver: 222 
7«-“H-oholesterol 

Blattella gertiiariica: 19,5 
Eutycotis floridana; 195 
76-®H-cholBsteiol 

Blattella getraanica: l!15 
Eutycotis floridana: 195 
26-“C-cholesterol 

Neodiption pratti (1): 201 
1,2-“C-choline 

Periplaneta americana; 260 
cholinesterase 

carbamates, reaction with, ‘‘•C; 466 
Cliorthippus btunneus - il.l 

RNA synthesis (spermatogenesis), Hi: 129 
Chonophaga vitidifasciata (de Geer) - H,1 
,[ green-striped grasshopper] 
nuclear histone syntliesis during spermiogencsis, 
3H: 57 ' 

RNA synthesis (ernb), Sfi: 134, 169, TiO 
DNA synthesis (emb),,!iH; 134 
JH-tliymidine retention (neuioblast); 135 
x; tliyniidine incorporation, >11; 520 
x/culture medium: (neutoblast) mitotic 

activity; 552 

x/toniolty: mitotic teeovery: 540-1 
ditomosotnes, giant 

123, 125, 105, 167, 228 (review), 229 
chromosome, structure and function 
',126 ■ 

d-traw-chrysanthemuraio acid- 1-**C 
synthesis (semlniloio-scale): 469 
chrysopids 

food chaini tulip poplar forest, ‘’ta: 398 
Chtysomela knabi Brown - V.13 
t willow leaf beetle] 

‘“'Cs accumulation and feeding; 32 
biological half-life in; 33 
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ICitlial] 

Cidial 

olive oil, resiiliies in, S’P; 43(1 
olives, residiiKi in, '*[■; 41)7 
cigatette beetle; 5i:e L;ni«,k;riiii,i 'lerricomi: $ 

cincrin 1 

Mutitm doiiiesticn, iHetiitollsiii, syncrgisiii: 

iittliaiiism, 'fl:; di;); 

Ciodtiii® » 

goat (laciating), **!'; 439 
citrus iiiealybiig; see l'laui)coi;i;ii:i cirri 
Clastoptcra iitoteus ■ Ol},4 
[dogwood spittkihiig] 
y: population studios: 916, ii!i« 

Clofirm dipienim Uimaciis • i:,1j 

®l', ®'Y, '“' 1 , *Hg, accuiniihitiDit id: ,34 
CNS (central nervous syr,teiii) 

Cataiisiiui motosus, disrtiliiitiuii and (ixidnmge 
•if inorganic ions, 

''C;t; 254 

periplaiicia aiuctlcaiia, aceiylclmline 

rmnalKilism, > 11 ; 2!i4 
aeetylclKiIine 
penetration, *V,;: 253 

cobalt-58 

Habtobraaon Jnglandis, distriliiiiion in, effects 
cm repmiliicijve 
ixiieiiiial; 36 

Habrobranon setlupae, disttiliiiiloii in, el'ftcis 
on tepwductivii 
poteiitliii: 3,5 

■/x: Habtobtacuii, toxicity; 35 
cobalt-fit! 

Cryptotrhytidmslapatlii, labelling: 6 
CoclilloMiyia hominivotax(fimiuerel) * X,.5 
[.screw-worm fly] 
inetepa, metatolism, »l'! .195 
y: sexual aggtessivenejs: 906 
testes, cytological effects; 801 
SMT (Mexico); 1182 

(southeastetn 0.5A); 983 
review; 974 

allergy resulting from fly release work: H(il 
y-flies, dispersal: 981 , 
fly production plant: 91)2 
cockchafet; sec Mctolontlia vulgitris 
cocktea.(;li4* 

DDT; nerve axon, '^C: 370 
cocoa 

Planococcoides-njaleinii Infested. 280 
codling inoih: see Carpoeapsa jwiiionclla 
coffee leaf.niiner; seeleucoptew qoffcelia 
coffee plant 

arsenate arsenic, "As; S02 
colehidne 

-,y: fruit flics,,sterilizing etfem; 749 


* Por names of individual specie^ sci' imdrr 

Blattklae (Tabl« 1, H,2), 


[Cryptntrhynclius lapathi] 

Colcp 

‘‘>C: 4;)C-a 
apple, ‘■’c; 
cotton, ‘4C: 4,10-a 

Colurado (poiato) beetle; sec l,eptinot.arsa decemlineiita 

Conoilenis vcspcriinus (Ealiriciiii) - v ,22 
[tobacco wireworui] 
tobacco tolerance, ‘‘‘C; 2ii,3 
CunuirachclHs iieiiiiphar - V.K) 

[phmi ciitcitlio] 
y: feeding; H20 
longevity: 820 
teptodiictive potential: S 20 
CoplJosoma koolileri Blanchard • W,7 

y; Gnotiinojclienia opetculella relatiotrship: 763-4 
Co-lial 

labelling, ’ll; 322 

cattle, intramnsctilat application, 460 
f.’timytii cephaloiiica .Stanton ■ U, 41 
[lice moth] 

y: reproductive potential: 633 
sterility! 633 

Cotdulegastet toltonil (Donovan) - p.4 
liaeniolymph circulation, 249 
com catwotiii! see Heliotliis zea 
com l»ret, European; see Ostrinia nubilalis 
curpirs (laidiacimi 

Galemca lanaceti, *S; 264-5 
cosmic rays 

llwsopliila inelanog,aster, genetic effects; 715, 895 
cotiiiiiic 

immsc, disposition and tnetaholisrn, “(I; 474 
cotton 

Azudtin, aystettilc action; 392 
llidrin, *’p; 393 

systemic action, **l>; 397 
Cnlep, ”C; 430 -a, 

dimethoate, absorption and translocation, ’*P; 413 
Dipterex, translocation and trietaholisra,384 

Dl-Syston,401, 403 

phenyl dlnietliyl pliospliates, sy.stenilc action, “*P: 419 
£-iiieiliylthiopiienyl alkoxy alkylphosphonotliioates, 
systemic action; 432 
.Sevin, metabolite analysis, 't: 464 
seed Infestation detection, I'ectiiwphota gossyplella, 

X! 1020 

cotton leaf worm: see Ptodenia litiita 
Ciematogaster - W,14 
food chain,’!Pi 3ll 
cricket*'' 

radioactive waste areai 953 . 
cricket, domestic;: see Gtylliis doraestious 
Euwpean brown: ,see Aclieta domtsticui 
house;, see Aclieta doincsticus 
Cryptorrliytichus lapathi Linnaeus - V.lli 
hlbematlon, ®“cd! 6/ 

Pot names of individual species, see under 
,Gtyllidne(Tablfil, H,4), , , 
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[Culex piplens fatigans] 


[DDTj 


Cukx pipiens fatigans Wiedemann * X.ll 
DDT{i!), dehydtochlotination and DDT- 

resistance, S- and R-sttains, *'*C! 362 
x; visible (market) mutations; 630 
SMT, prospects; 971 
Culex pipiens pipiens Linnaeus - X.ll 
x; visible (matket) mutations; 630 
Culex quinquefasciatus Say - X.ll 
dispersal, szp; 294 
labelling {i], ’*3: 294 
carbamate resistance, ‘‘*C: 464 
dieldtin, R-strain, ‘‘'C; 343 
Culex testuans Theobald - X.ll 
labelling, 314 
predatots, 314 
Culex tatsalis - X.ll 

DDT (1), dehydtochlotination and DDT- 

resistance, S- and R-strains, ^^C: 362 
Culex territans Walker - X.ll 
labelling, 32P: 314 
predators, *-P; 314 

Culicoides batbosi Wirth and Blanton - X,9 

labelling (t), g 

Culicoides furens Poey - X.9 
labelling (^), 6 

cuticle 

Petiplaneta ameticana, catbohydrate/amino 
acid conversion, 

«C: 235 

Schistocerca gregatia, tyrosine metabolism, 
'“C; 102 

cuticle 

Sarnia cynthia ticini(J), constitution, *^C:234 
cutworm, pale western: see Agrotis orthogonia 
cynthia moth; see Sarnia cynthia 
Cyttacantocris tartarica - H.l 
DNA (spetmiogenesis), >H; 129 
RNA (spetmiogenesis), 129 
cysteine 

-/x: Drosophila melanogastet; 687-8, 696 
DL-’5s-cysteine 

Schistocerca gregatia, metabolism; 259 
“S-DL-cystine , 

butterflies, pigmented wing areas; 262 
Galeruca tanaceti, adult reproductive 

diapause; 264-5 

'’®S-cystine 

Sohistocetca gregatia, neurosecretory system; 

244 

*H-cytldine 

Calliphora etyihtocephala (oocyte), RNA and, 
growth: 118 

Chortophaga yiridifasclata, nuclear histone 
synthesis; 67 

Drosophila buskli (puffs),, RNA and DNA 
syntheses: 164 

Drosophila buskli, protein synthesis (polytene 
chromosomes): 97 


Drosophila hydei (salivary gland), RNA synthesis; loi 
Musca domestica (fat body), NA and protein 

metabolism: 168 

(ovary), RNA and protein synthesis: 

239 

Musca domestica, RNA transfer: 116, 117, 118 

(oocyte) 

r Oncopeltus fasoiatus (oocyte), RNA and growth;, 118 
Panoipa communis (oocyte), RNA and growth: 118 
Rhynchosciara angelae (polytene chromosomes), 

NA metabolism: 156 
Schistocerca gregatia, protein syntliesis; 124 


D 

Daous cucurbitae Coquillett - X.35 
[melon fly] 

yiohemostetilants: ovaries; 749 
y: sterility: 994 

SMT (y), island of Rota trials 1962/3: 994 
Daous dorsalis Hendel - X.36 
[oriental fmit fly] 

7 ,chcmostetilantsi ovaries: 749 
y: flies and parasites; 103,5 
SMT(y), release on Guam: 977 
Daous oleae (Gmelin) - X.35 
[olive fruit fly] 
y; (a) emergence: 824 
y,insecticides; 824 
SMT, preliminary work; 971 
SMT project, Latin America; 984 
Dacus tryoni - X.35 
[Queensland fruit fly] 
x; fat-body histolysis: 799 
ovarian maturation: 799 
Dahlbominus ■ W,24 
y; genetic effects: 504 
Dahlbominus fuliginosus ■ W. 24 

X (acute irtadiation): oogonia, visible mutations; 590 
y (chronic irradiation): oogonia, visible mutations; 

590 

Dahlbominus fuscipennis (Zettetstedt),- W,24 
y: (a, J) germ cell sensitivity (2): 805 
sex ratio: 591, 835 , 
visible mutations: 591 
y{low level): immature stages: 835 , 

successive generations: 925 
x: sex ratio; 591 
visible mutations: 691 
Dalbuliis maidis - QQ.6 
[corn leafhopper] 

feeding habits (virus-free, vimlifetous), 283 
DDT 

labelling, 322 , 
metabolism in insects (Rev.); 350 
Aedes aegypti, resistance to substitutes, *^C; 372 
stage sensitivity (i, a) “C: 372 
temperature! pick-up,'t; ,377 



[DDT] 

Culex fatigans (1), s- ami B-sttaiiis, dthydro- 
chlorination and rtvdstiiiice, 
'■'C; 362 

Culex tatsalis (J), s- iind R-stiains, dcliydro-, 
chloriiiatitiii ,iiid resistance, 
‘■'C: 362 

Aiitliononiiis grandis, -/dieldtin, cyclodiciie 

S-and Rystraiiis, 'tkiiiJOi 
absorption, it, ;)(];) 
syneigists; toxicity, 'ti: 

363 

Hlattellagetmanica, metabolites, 't: 350 
cockroacli, nerve axon, ‘"C: 370 
Euxesta notata, resistance iijeuhaiiisiij, I't; 

■35!) 

Musca domestica, «C: 360 

S-and R-sttains, coinpetitiou, 

‘t; 3,74 

tolerance in cliitxiiiort- and 
DDT-selected sttaiiis, I'ti 
35H 

Pediculushuniaimshumamis, DDT-degtading 
enaynics, NC: 

366 

Protophorraia tertae-novao (4,a), disuibulion 
and inetabolisiii, 

'■“Cl 361 

Siomoxys calcltrans, S- and R-sttaiii,!, ‘t: 375 
TriatoItlainfesta^s(^3), metabolites, •t: 

351, 368 

Escherichia coli, ‘t; 375 
, Serratia niarcescens, 't; 37s 
cat (CNS),distribution, Nc: 374 
cattle(bovine rumen fluid), 't: 367 
fish, metabolism and residues, "C: 3,77 
mouse (pregnant), distribution ami residues, 

't: 353 

poultry, residues,'t: 352 
rat, DI)T-nietaboUaingen?yinos, ‘t: 369 
skin penetration, 't; 436 
snails (Ampullaria), nietabolisra and residues, 

't: 3,77 

barley, susceptibility, '<C: 376 
lake water, -conversion, “Ct ,307 
marsh ecosystem, cycling, sfcii 371 
mud, -conversion, 't: 367 
potpliytins (reduced), -conversion, MQ; 307 
soil, tesidues. 't:! 357 
vegetation, residues, it: 357 
Dendtaotonus brevicomis Leconte - v.42 
[western pine beetle] 
detection (pine bark), xi 1023-4 
quantitative analysis in batk, correction x: 1024 

Deniirootoijus frontalis Z!inmetmanrVi42 

[southern pine beetle] ' ■ , 
detection (pine bark), x: 1025 
’H-deoxycytidlne 

Drosopliila, routagenlo effect on: 15 
deoxyribonucleic acids see DNA 


[‘‘H-diisupropyiniiotopliuspliaie] 

DermucaHor andetsoiii Stiles - Ac.il 
[ilocky Mountain wtrod tick] 
water. tr,ni5pir,aiion.ind soipiioii, 3(1: 85,7 
Dcimatobia homiiiii; (Linnaeus, Jr,) - x.l2 
[liiirorin hot fiy] 
ecology; IJHti 

desert l()cu:it: !;i;B Scliistocetca gregatia 
detection: see infest,ition 
x-rays 

DFP (diisopropylfliioiophosphate) 

mouse, imisele (ocular, sternomastold) end plates: 100 
Diabmtica virgifera Leconte - v,13 
[western coni motworm] 
aldrin, R-strain, ssci; 33H 
dicldriii, li-sttain, ®C1: 338 
D-2,3'diaiiJinlpiopiouic acid 
lloinhyx iiiori, fic: 22 (i 
Diatraea saccluir,alls ( 1011 ^ 1011 : 8 ) - u.41 

[sug.ir cane Iwtet] 
y; lethal effects: 658 
sterility: 658 
diaxinon 

Musca (kuiiestica, 3 - and R-sttains, cuticle 
pciieiration, UC; 33G 

.syiiiliesis, 423 

Musca domestica, OP s- and li-strains, enxyrnatic 
degradation, ’“P: 483 
diaxinoii R-strain, mechanisms 
of resistance, ‘'‘c- 447 

soil, recovery of insecticide and labelled metalMlitcs 
from, irC; 448 

diclilotvos 

Oncopeltus fasciatiis (e), iiptiike and toxicity, 

429 

Uicilia scricata, ^^P; 390 
vapour: meat, “p; 390 
dieldtin 

Aiithononuir, grandis, S- and R-sttains, ‘■'C; 345 

jointactlon with DDT, l-iCt 366 
Aedes aegypti, meialiolism, ‘‘'C; 337 
Blattclla gcrmanica, absorption, ^C: 341 -b 
Culex pipiens quimiiiefasciiitus, dioldtin-R, ‘C: 343, 
Diahrotica virgifera, aklriji-R, “Cl; aSff 
Musca d()me,!tiea, s- and li-7traiiis, 

cuticle pciiotmtitm, hc; 336-7 
alBorption and distribution, liC; 

344 

mammal!:, transplacental passage, uci 339 
mouse (pregnant), disttibmion.'h:,’; 353 
rabbit, metabolites, hC: 341 
rat, metatolistii and toxicity, '’tl: 340 
mctalwlites, 341 
skin penetration, 'tt 43(1 
wheat, uptake from soil,‘♦ct ,342 
diffatential grasshopper: see Mclaiiopliis dlffereatialis 
dihydrosaftoie 

syhtlicsij, nc: 661 

’ll-diisopropylfluorophospliatei see DPP 
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[dimethoate] 


[DMA] 


dimethoate 

Acheta domestious, penetration and 

metabolism, 417 

Leptinotatsa decenilineata, penetration and 
metabolism, 

’H; 417 


Miisca doraestica, penetration and metabolism, 
311; 417 

Oncopeltiis fasciatns, penetration and 

metabolism, 417 
Periplaneta americana, penetration and 

metabolism, ’ll! 417 


dog, ®P: 416 

man, skin application, 415 
mouse, ®p; 416 

thyroid, effects on I-tutnover, “‘l:418 
pig, 33p) 416 
poultry, **Pi 41C 
rabbit, **P! 416 
rat, 32Pi 416 
sheep, 33p! 416 

cotton, absorption and translocation, *®Pi 413 
lemon, systemic action on, ’*P: 414 
dlmetilan 

Blattella germanica, WC; 457 

detoxication, '■'C; 458 
Musca domestica, ^C; 457 

detoxication, ^■'C; 468 
Periplaneta americana, 457 

detoxication, *'*C: 458 


2,4-dinitiophenol 

-/x/tonicityt Chortophaga viridifasciata, 
mitotic recovery: 540-1 
-/x! Drosophila melanogastet, dominant 
lethalsi 704 

*‘'C-diolein 

hydrolysis in insect tissues; 201 
dipalmitin-'■‘C 

Hyalophora oecropia (fat body), diglyceride 
release, transport: 192 

Melanoplus differentialis (fat body), diglyceride 
release, transport: 192 

■Dipterex ^: 

Musea dornestica, penetration and 

accumulation, “^P; 386 
Prodenia lituta, detoxification, WC, *p; 383 
(1), distribution and 
metabolism,’*Pi 386-7 
Aspergillus nlger, >3P! 389 
Fusatlutn spp., ®?P; 389 
Penlcllllum notatum, 33pj: 339 ,, 

cattle, 3i*Pi. 11/674 
rat.l'Ci 380 ■■ ^ 

detoxiflcatlan, 33Pi 381 , 
metabolism (nervous tissue), 33p;, 382 
cotton plant, 384 
synthesis, i<Ci 380 ; , 

' “Pi '384, 388'' ' 
analogues, synthesis, 3*Pi 388 , 


disinfestation 

x: brewing barley: 1011 
dried fruit: 1019 
r-i grain: 1009, 1010, 1012 
y: orange; 1015 
Di-Syston 

Antlionomus gtandis, ■’¥: 401 
"Heliothis zea, “P: 401-2 
rat, »P; 401-2 
cotton, 38Pi 401, 403 
DMA (deoxyribonucleic add) 

Aedes cat,ipliylla(M) (brain tissue), ifi: 145 
Antheraea pernyi (45; pP), prothoracic glands, 

activation and .secrctimi, 

3il: 150 

Bombyx rnori (silk glands of different varieties), 

’H: 131 
:«!>: l.'ifi 

Calliphora erythrooephala {i, epidermis), ccdysniie, 
effects of: 173 

Calliphora eiythrocephala(imaginai disks), 238 
Chironomns tentans (giant cliroinosoines), “H: 114, 

122 

Chirononius thummi (salivary gland), ^H: IHO 
Chortophaga viridifasciata (emb), neuroblast, ^ll: 

134,135 

x: Chortophaga viridifasciata, ^li; ,520 
Cyrtacaiithacrls tartarica, 3H: 129 
Diptera (giant cliromosornos), itl; 125 
Drosophila, oogenesis, ’H: 14i) 

Drosophila buskii, puffs, ’ll; 1(14. (43), IHC 
Drosopliila melanogastet; !l7-a 

(4), ’H; 17 (spermatocytes), 

23 

ciitotiiostwiKS, iwlyteiio, sil: 

loo; 

oocyte, excliatige a;ul 

replication, '’ll; 127,lit 
salivary gland, 120 

iiiiclriOaf ,’li: 
147 

spetinatogetiesis,’il: 152 
X-: Drosophila melanogastet: 710-11 
(x; thymus-); Drosophila nidaii(»gaster(l!). recessive 

Icthals: 745 i 

(y; betting sperm-]; Drosophila melaiiogaster; (170 
(y; homologous-): Drosophila melanogastet; 618 
(y: calf thymus-); Drosophila melanogasier: 684 
Drosophila melanogastet, tissue contents: 77!) 

-’*P: Drosophila melanogastet (ipemiawmi), 

niuMgenlc effects on; 22 
Drosophila slraulans (salivary gland), JH; 126 
Dytiscus marglnalls, oogenesis, Jfl, I’C: 178 
Hyalophora cecropla, metamorphosis, “l-I: 12(1 
Melanopliis differentlalis, spermatogenesli, ’ll: 143, ' 

, ' / 144' , ■' 

(X-ehrmriQsome), repli* 

,, cation,,>il; 148 

Miisoa domestica, nucleotide composition in: ,19 . 


[Dtosopliila nielaiiogaster] 


I, DMA] 

Riiyiidiosdam aiigdac (iwlytmii; elimim.ajincs), 
dl; 157 
y: idiyiidiOsciara di: 522 
Idiudiiiii? pmlisns, syiifhc'iis litid tramlcr duniig, 
Vildlugciicsh. ’’H; :I71 i 

Itoiiialoa iiiia()[)(i;tii, 4 i; 1,77 

Saiiiia cyiitliia, mcniimiipliiius, sji: p/y 

(45; I'll'), iitoilioMcif- iilanil.-,, » 
aciivaiioii ami 
sMiretiuii, ’ll; 150 

Sciara copropiiila (s.iliv.iry gl,'iml){44), ’ll; i;;i 

■’ll: i!;!! 

(log 

dliiiiithoate, 41(1 , 

nicotiiiii, mctalwiiics, umnher :md propcitii;;;, 
'k:.’; 485 

/.(Wtran iitcnilinlitei ill iitiiic, mc; .i.io, 450 
(iugwood spittli!liiig: see Clastoptera pmiHiis 
'k5-Dl.-ilopa 
104 
‘■•c-iloiia 

ilcliistiiecrca gmgarij; 7,5 
(»-‘''(;)-dnpamiii(! 

£;allipliut;ii;rytlif«;(;|i|iiiia; 54 
■ Scliiiitciimrcn grogarim 7,5 
N-(l-<k:-ii(:etyl)-d()|)amliic 
Calllpliuta erytlifocepliala; 54 
Dorymyrmi'x - W,t 4 
teomiiffiii 

diiiins, 7J|)j iiii 
dragonfly* 

Iwomolymiih dmiiliitimi (wing), ’’p, %; ipio 
drone hy; see Kristalis toiiax 
Dtosopliila 

•’Il-deoxycytidiiif!; ictlais; 1.5 
DNA syailitisis, oogenesis and timbryoiiic 
dcvdopiiicnt, ’il, 4 ic; 14 ;) 

’’I’(in DNA): mature sperm; 22 
KNA syiuliesiii (ovary), JH: 118 
puff formation, sii; i (;,5 
tyrosine mciatollsm, I'tC: HI 
geneiles of reiisiance; 321 
x; insBcticiik resistance: 321 
genome complexity; mutagenicity and 

tadiadoii teslsiaiicc: m , 

, DNA (y: betting sperm): genetic effcms; 670 
wy: rcptoductlw. patemlal: ‘im 
radiation: germ cells, differential ‘,tra;ej)iihi- 
, lltyi' 648 
o', sex raiim 524 
r!8i;{y,n()i 680: 

y(chtonlc and ac'iitc)f mutagenic clfetui; m 
miiiatloii iiieidenct;: (ill 
somatic damage; (111 
y: cf, crossing over: 700 
sex-linked and autoionial point mutations 

(spemiarogcnHis): iiw5 

, Pot indivlduahp«lH SM nnder (tdunata 

(Table 1, F). ; 


)'(|notractai doses); spermatogonia: 545 
y/ATi'; clirmrmsome breaks: 698 
Up clirumosoiiic brcalts; 575 
aniliciai sclectiuii; 945 
beliavimir (avoidance reaction) 
bitliorax gciiesi 5G4 
chtDniosijiiic hteaks; ,575 
uhroiiioscmie mm-divetjjciice; 6 H 1-2 
u(5d fdeV, 250 kVp): cytological damage (associ¬ 
ated with mutations); S14 
>i: genetic effect,,: 744, 56(1 

(e); m 

genetic loads: 033 

ronuuion incidence; (ill 

mutation rates at specific autosomal loci; ,598 

plienocopies; 5S4 

population gciiiitics: 94(1 

roocs.sive scx-liiikcd leihals (spermatogonia); 614 
■'icx-lliil( 0 d and autosomal point mutations 

(spermatogenesis): 600 

somatic damage; (ill 

spiiiimitids, spermatocytes, deletions: 589 
sperniatO),.eiicsi,s (ptemeiotic .stage); 634 
spermatogonia: 526 
spetmatozoa; 5ll 

stage su.'icoptibility: (spetniatogonia); 780 
sterility(cO: 646 
stemopleuralhait: i)45 
suppressor genes: 595 
■/AiiT clironiosotjie aberrations: 696 
-/anoxia; 946 

"/arginine: spermatids, genetic effects: 664 
X,alkylating agents: 744 
-.iizasetlne, qiiinaorine mustard: 738 
■/chloramphenicol; germ cells, susceptibility and 

repair: 553 

■/chloroform: 946 
-/CO: 94C , 

■/NO: 946 , 

-/N: germ cells, susceptibility and repair; 563 
■/O: germ cells, .susceptibility and repair; 553 
■/MEA: chromosome aberrations: 696 


-/penicillin; feeding; 506 
,-/liNAse: germ cell), susceptibility and repair: 553 
-/tcmiKrature: letlials, cliro:nQsonie breaks: 736 
■/{e)"ffintciit: Chironomus thummi; 519 
Drosopliila buikii 

puff induction, 3ii: 97 

puffs, liNA and DNA syntheses, 164, 160 
ItNAse; salivary gland {13),JH; 166 
Drosopliila liydel 

puffing pattern and salivary gland function, ’H: 230 
DNA, salivary gland, ’ll; 112, 161 
x: functional struciutes of Y-chromosaiiie; 515 
Drosophila melanagiister 


[pomace or vinegar fly] 
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[Drosophila melanogaster] 

Radioisotopes 

actinoniycitiD: uridine incorporation, ’H; 23 
amino acids, ‘‘'C: 109 
*•'0: mutagenic effects: 21,24 
*‘*C-medium; genetic effects; 27 
DNA (salivary gland, £), 120, 147 

41: DNA mutability (X-chroinosome); 26 
DNA mut,ability (X-chromosome); 20 
DNA replication and exchange (oocyte), ’H; 

127-8 

DNA synthesis (polytcne ehtotnosomes), 41; 

160 

spermatogenesis, 41; 152 
DNA, RNA in nucleolus organizer, ®H, 97a 

RNA, DNA-associated-, 140 

RNA (salivary gland), 126, 568 
RNA synthesis, spermatogenesis, *H; 152 
(X-chtomosomes), 41; 146 
drosoptetin biosynthesis (eye pigment), ‘“'C; 66 
side chain origin, iiC: 68 
ptetidine metabolism', l‘'C: 67, 87 
histone synthesis (spermlogenesis), '’H; 62 
protein metabolism,synthesis (salivatygland), 

>t; 92 

metabolism, '^C: 109 
4l-thymidine; lethals, non-random 

distribution of; 14 
mortality rate: (a): 16 

(J); 17, 18 
spermatocytes; 23 
spermatogenesis, timing, 570 
^1-uridine (spermatocytes); mutagenic effects; 

23 

uric acid, origin of C-2 and C-8, “C; 225 
Radiation 

genetic basis of radiation resistance; 510 
protective agents against radiation; 687 
meiotic drive (stock from irradiated 

populations); 531 
mutation and selection in niultilocus system 
(mathematical model): 508 
radiation; genetic effects: 509 

dominant lethals, non-linearity; 640 
mating preference; 911 
mosaics; 622 , 

mutation rate: 622 
reproductive potential; 911,971 
stage susceptibility (mature sperm, 
fertilized (e)); 84B 
sternopleutal bristle number; 609 
-/cold: age factor: 683 
SMT, survey: 971 
at genetic effects: 715 
cosmic ,flight factors; sex-linked recessive 

lethals; 680 , 

cosmic radiation; genetic effects: 715,895 
ft (a)-emergence: 787 
chromosome breaks; 712 
Y-chromosome, filicidal; 571 


42,8 


[Drosophila melanogaster] 

y: crossover: 709 

DNAfy: calf-tliynius): genetic effects: 684 
DNA, homologous; genetic effects; 678 
I* (e)-ptoduction; 787 
genetic effects: 872, 753 
y-mediura: genetic effects: 714, 717 
y; mosaics and whole-body mutations: 707 
’ mutation frequency (spermatogonia); 608 
mutation incidence: 612 
mutation/dose-dependence anomaly; 525 
somatic damage, effect of dose rates; 612 
susceptibility and NA-contents (tissues): 779 
-,alkylating agents (mono- and polyfunctional); '151 
-/acceleration; ftossover; 709 
-/mitomycin C; genetic effects: 753 
-/vibration: crossover: 709 
-,x: spermatogenesis, comparative mutagenetic 
pattern; 682 

■,mactomolecules: chromosome deletions: 743 
n(detonaticin); cltromosome breaks; 712 
np chromosome breaks (spermatozoa): 575 
n(l MeV): genetic effects: 672 
n: mosaics and Whole-body mutations; 707 
RBE(n detonation, x,y): chromosome breaks; 712 
e(30MeV)/O; phenocopyi 679 
protons; genetic effects: 672, 715 
x; behaviour (exploring, feeding): 909 
bithorax genes; 564 
body size (thorax length): 671 
brood pattern: 562-3 

chromosome breaks; 712, (spermatozoa) 575 
cytology; 568-9, 570, 586 
deletions (spermatocytes, 
spermatids): 589 
exchange: 576 
IV, lethals; 599, 
loss in ,9, target: 560 
, non-disjunction: 570 
non-divergence: ,581-2 
pairing and exchange; 572 
translocation, crossovet; 673 

crossover (spermato¬ 
gonia); ,578 
cytology; ,586 
attached-X and Y chromosomes, induced 

exchanges; 56(1 

X-autosomal translocations; 585 
X-chromosoine, detachment recovery; 551) 

DNA mutability; 26 
duplication, mutability of loci; 1 
'674 

hetetochtomatin: 596 : 
loss and non-disjunction (oocytes); 

683'; 

tandem metaoentric compound’: 

;638 

viability of hefetozygotes; 593-4 
, X-y exchange and non-disjunction (sperniatozytes); 

''587-8 

Y-chtoniosome, filicidal: 571 \ 


[Drosophila mclaiing,aster] 

X-DNA; recessive lethals, visibles; 716-11 
x: (e), feitiUzcd: 616-7 
(e)-praductioii; 787 
x(iilttafractional pulse); (e); 720 
x: fecundity: 671 * 

fertility: 910 
x-food: mutations: 717 
x; (i!,a)gainetogetiesis: 822 
genetic effects; 568-9, 570, 667, 674, 7Sl’ 
genetic load: 917, 926, 941-4, 94(1 
genomes, cytogenetic effects: 565 
X- and Y-bearing; 544 
germ cells: (?) 529, 597 
lethal effects; 876 
longevity; 862, 867-8, 876, 882 
mating ftequenc)'; 910 

-/mating intensity: mutation rate patterns; 690 
x; Minutes (consecutive matings); 605 
mortality rates, age-specific; 866 
mosaic basltarsi: 610 
mosaics; 696 

mosaics, dumpy vortices in; 602 
mosaics, pre-pattern response; 616 
mosaics and whole-body mutations; 707 
mutation rate; 612, 621 
x(soft); fractional and whole-body mutations; 

693 

x: mutants within w-locus, discrimination: 617 
oocyte, repair mechanisms: 875 
oogenesis; 71G 
parathion susceptibility; 773 
phenocopies; 684 
population dynamics: 915 
polygenic mutations; 938 
population size: 917 
puffs, induction and properties; 568 
pupariunrfotmation: 627 
quantitative diatacteis: 931, 947 
recessive lethals («); 745 
recessive lethals, sex-linked: 601 , 882 
in ? 595 

post” sterile broods: 616, 
spemiatogoiiia; 666, 

Yantlers effect: 604 
reversion of w* miitant; 558 
sex combs (extra), tleveloprnental autonomy; 

, 028-6 

sexraiio: 5S1, 631 

somatic damage, effect of dose rate: 612 , 
somatic recombination; 577 . 
specific suppressor genes; 595 
, sperm, differential susceptibility: (i2'l, 554 
mature in rf and ?: 536 
insemination and retention; 789 
spermatogenesis; 527-8, 632, 537, 566; ' 

(a) 784 

spertnatogonla; 546, 666; 

(J) 934 " ■ 

cell killing efficiency; 547 
stage susceptibility: 629 


[ Dtosoplul;; nielancigasier] 

X; stage susceptibility; 882 

(^) 833, (a) 1)9! 
sterility; ,585, (iic, ,802 
steriiopleural and alidorniiial eliaet.ae, 

continuous variation; il2;;i 
sup])ressQr gene inactivation: ,51 (I-7 
testis; 704 

timiotigcnic effects; (loo-d 
ruiiwiir (iiielanotic) formation; fido-i, (ifa 
tiniioiir penetrance in different strains: (iiKi-l 
viability: 941 

viability, heterozygous effects of niiiMtions on: 

, 9311 

x/iiciiuomycin D; genetic effects; 700 

.spermatocytes: 23 
■/Ai‘T; genetic effects; 694. 696 
protective action; 6H7 
■/alkylating iigents; genetic effects; 7,51 
■/At; genetic damage; 674 
spernintogenesis: ,528 
-/ATI’: genetic effects: 697-8 
■/CO; tadiohiological dam,age: 666 
-/catalase: .spermatogenesis; 692 
■/cold: genetic effects: 718 
■/cy.sieine: dominant lethals and crossovet; 095 
protective action: 687 
■/DNR; tiominaiit lethals; 704 
■/EDTA; crossovet, imiiatians; 706 
■/ctliyleiiiinine; genetic effects; 667 
■/feeding level; .sex-linked recessive lethals(f); 603 
■/glutathione: dominant lethals and crossover: 696 
■/He; oogenesis: 716 
■/ICR 100; spermatozoa, strandedness; 669 
-/MEA: genetic effects; 694, 69(1 
■/metabolic inhibitors: oogenesis; 716 

-/N; genetlo effects; 721-3 
■/nutrition; longevity: 882 
-/O; genetic effects: 674, 721-3 
longevity; 882 
oogenesis; 716 
phenocopy: 679 

jpenn (in ?), genetic damage; 666 
spermatogenesis: 628 
■/peroxydase; spemiatogenesis; 692 
-/pie-,aging: .sperm: 734-5 
"/scrntotiiii; mutation rnie: (187-8 
-/storage: siKtiriaiozoa, genetic effects; 685 
■/.siilphyiltyl compounds; genetic effects: 694, 713 
-/teiripetatute: longevity; 802 
imiiations: 724-6 
sperm, mature: 734-5 
(p) Biiscaptibility; 889 
■Aiv; recessive lethals: 706 
• I alkylating agents; genetic effects; 761 
-.carcinogens: gencilc effects: 751 
"iDNA: (1), recessive lethals; 745 
-,ethylenlmltie: genetic effects; 737 
'.methyl nifitlianesulphotiate: germ cell susceptibility! 

739 

tadon; (ernb); 671 










[Drosophila pseudoobscura] 

Drosophila pseudoobscura 
x; chromosomes; 937 
fitness evolution; 866 
genetic loads; 932, 948 
Drosophila simulans 

chromosorne structure, -’H; 126 
X; mutation frequencies: 698 
Drosophila siibobscura 
x; longevity; 855 
Drosophila vitilis 

rRNA from 80S ribosomes, 141 
x; (a, cf) genetic effects; 810 
Drosophila willistoni 

radiation; sex-linked recessive lethals: 615 
y; lethals; 607, 935 
drosopterin- 

Drosophila nielanogaster, pterin biosynthesis; 

58, 66 

Dryocosmus kuriphilus yasumatsu - W. 11 
[chestnut gall wasp] 
y-BHC, ‘«C: 335 
Dutsban 

properties, ®®C1; 446 
residue determinations, ®''C1: 446 
dysprosium (inactive) 

Ceratitisoapltata, labelling: 1040 
dytiscid - V.2l 

mosquito predators, ®P; 314 
Dytiscus marginalis - V.21 

NA metabolism, oogenesis, *H, '‘t: 178 


, E 

ecdysone 

Calliphota etythtocephala, biosynthesis, 

’H: 72 

chromosomal activity control; 

74 

distribution (S), 78 

protein metabolism ,103 
RNA (epidermis, 2),'^C: 172-3; 

“P; 174 

metabolism,®*?; 76,103,159 
synthesis, 74 

Chitonomus tentans, effects on sequential gene 
action, ®H: 61 

Echinolaelaps echidninus - Ac. 4 

water, transpiration and sorption: ®H; 255 
Ectoroyelois ceratoniae (Zeller) - U.41 
[catobmoih] 
labelling(e), ®*P; 9 
EDTA 

■/x: Drosophila melanogaster; ctossoyet, 

mutations: 706 

electrons 

30 MeV; Drosophila melanogaster,, phenocopy; 

' ■ ' ' 679 


[ethylenitnine] 

Sitophilus gianatius, development; 887 
lethal effects; 887 
sterility; 887 

elecpon spin 

y; Forrnicidae; 894 
electron microscopy (EM) 

X: Calopteryx splendens; suptaesopliageal ganglion: 

513 

election microscopy/autoradiography 
Bonibyx rnori (silk gland), DNA, ®H: 237 
El Salvador 

SMT project, Ceratitis capitata; 989 
endocuiicle deposition 
Calpodes ethlius, Jh: 236 
endosulfan 

Musca doinestica, absorption and metabolism, ‘‘‘C; 

346-7 

Epeita (Aranetis) - Ar,2 
benzoic acid, “C: 227 

Ephestia (see also under former name, Anagasta) - U.3{i 
x: somatic mutations: 741 
x,5-bromodeoxyutidine, 5-fluautadl: («) somatic 

mutations; 741 

x,5-bromod6oxyuridine: (J) somatic mutations; 741-2 
Ephestia cautella - U.36 (See also under new aiitliorized 
name of Cadra cautella) 

[almond moth] 
y: lethal effects: 846 
stage susceptibility; 846 
Ephestia elutella (Hiibnet) - U.3B 
[tobacco motli] 
y; lethal effects: 1019 
Ephestia kilhniella Z. - U,3G 
[Mediterranean flour moth] 
y; ovaries; 791 
nymphosis; 791 

x: competitive insects (Habiobracon juglandis): 950 
Epeira (spiders) 

aromatic acids, detoxication, ^*0 227 
Epilachna philippinensis - V.16 
[lady beetle] 

' y; 760 

, Epilachna vativestis Mulsant ■ V,16 

[Mexican bean beetle] ■ , 

y: 760 

y; sterility; 748 
apholate, y: sterility: 748 
Etistalis tenax (Linnaeus), - x,32 
[drone fly] 

32p, .siy^ rsij^ acouiiiulatlon in: 34 
Esohetichia coll 
DDT, ,MC: 375 
liS-nc-ethanolamine 
Phorrnia reglna; 219 
ethylene oxide 

”,x; Drosophila, genetic effects: 744 
ethylenlmine , 

Drosophila melanogaster, genetic effects: 667 
'/x; Drosophila melanogaster, genetic effects; 667 
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[ciliylcniniinej 

-/x: Drosophila, genetic offea:, and aiij 

iulliii|i; Vfiii 

-.x: nrosopliila niulanogasfcr, gcitetic efioers; 

m 

■fx; siikworrii, genetic cffcr.K and Will x 
killing; 75,'i 

N-ctliylmaleiinidc 
7K) 

ethyl paratliioii * 

synthesis, 7(; 425 
liucosiiiii suuuiuniia Kearfutt - 
[jackpliu; sfiool luirct] 
habits, [ieveltjpiiiciit, x; 102,8 
Eiiiycaris llorldanii - ft,2 

fatty acid l)iosyiu|n!sis, '■'c! ifiij 
.steroids, “'C; 13(1, iH3 
sterol iiii:tali(iii;iiii, 3||, la:;;. ji)(i 
sterols in lismes, i'>C: ifiB 
sterol utlliKaiioii, Jfl, hc: 194 
Eiiryga.stcr integriceps Putiiniii ■ Q.l.'i 

[grain ling] 

ini|jtatlon({,a), radioisoiopi! laiieliitig; i 
EuxestanotatafWiedenmnn) . x.B't! 

[spotted rout iiiiiggot) 

DDT, rcsi,sraiieo riicchaiiisiii, HCj 
eye gnat: sec llippelatcs pusio 
eye 

Calliphornetythrocepliala, phosphate 

inetatJ., *1';247 
Drosophila Miclaiiogaster, drosopterin bio,syn¬ 
thesis, 't; GO 

d: Agrotis ypjiloii, hioelecttical response: 803 

I’seiidaletioa litilptiiicta, bloelccirical 

response: 803 

X: Illahetiis giganteusi 504,790 
clcctiocardiogrants; 300 


fall army worm: see Lapliygrna fniglpetda 
fallout 

radioniidlde sccuiiiulatlon in insects: 308 
%'V,eci()rs, Cliiioiwinldac: 301! 
faiiiphiir 

Uncopeltus faseiatus, toxicity and metabollsiu, 
’ll: 434 

Periplancta ainericana, toxicity and 

inetabollsiii, »llj 434 

mouse, toxicity and iiietabolijm, *il:: m 
rat, skin penetration, »H; 435 
Fatlnocystis tribolll , '. 

■ "/x: Tribollniii castanetini, life span: 890 * 1 , 

,' .■■■'■ '893,' 

■/x: TrilwHuiii confusmii, life span: 801 ,8!)3 
.l,2-i^’-farnesol, ■ 

Tenebiio mulitor, metabolism: 63 

fat body 

Andes Aegyptl, ydlk protein syntlieiis, ifi: 99 


lOy] 

Aniiietafi .1 pemyi, kwa, sh; ii:j 
C alliphota frytiiiocephaln ({). i.-v.iiinc iiicwporatiori, 

'■’C: 95 

Ilyal'ipiiata cccropiii, diglyceritic release. ik::]lJ 2 
UNA iiictaliolisiTj, *ap. igy 
mtciiiicdiary iiicialwlism, i‘iC; 244 

'.eiicmfihaiia inadenm, luetabolisiii regulated hy 

aitpiis cai'diaciiii), nC: 224 

"ligratotia, lat syntiieuis, isC: 220 
McliUloplns iJiffcrcriilalis, diglycutide release, '< 0 : 

kliiica donuistica, wa .uhI ptotein iiietalwllsiii, si'|: 

m , 168 

niarnnare(;infi({), giuaise iiiciitporation, ‘‘‘Ci 266 
,ii.lil.it«c(.[(,,i gtegaria, ineiabolisnt during ovarian 
develupiricnt, isc; 70 
X; Daciis tryoni, liisiuiysjs; 7!)!i 
fatty acids 

Anthuiiomiis grandis, bio.syathusis and mctalxilisni, 

, ‘C; 411, 204-7 ' 

Apis Iiiellifera, royal Jelly, Hq, ggrj 

hiitycutis florid,iiu, biosynthesis, irC; 190 

Hyalophora cectopla, carboliydrate iiiterconveision, 

‘^C; 40 

Neoiliptioii pratti, HfJ: 21:i 
filwoln 

Aranetis sericatns, effects of drugs on syntliesis, isC: 

89 

regulatory meclianism, »C: 90 
Honibyx iiiiirl, silkgiaiid, synthesis in, sif; 53 

*'<C: 107, 136 

silk-, luosynthesls mechanisms of: 64 
silkworm, rilxisoincs in fibroin synthesis, ‘^C: 86 
silkworm (S 5 , siik gland), RMA metabolism, ^C: 151 
flea, oriental tat; see Xenopsyiia cheopis 
flics 

r: tissue respiriition; 770 
-/HCNi tissue resplmtiori: 770 
ftoida tropical coekioach; see fllabenis craniifer 
flout beetle, confu:ied; sec Triboiluin corifiisiiin 
tedi see Ttilmliiim castaneiiiri 
5" fliiomdcoxyuridine 
134 

fi'flutifoorotlc acid- 2 - 

Wiisca doniesticii, Sterilizing effects: 409 
fi-flnowuMcil 

■,x; liplis!scU(t), somatic iiiutatiOiB: 741 
>,y; fruit files, sterilizing effects: 740 
fly, Mttlon: secProtupfiormiaterrae-uovae 
carrot rust; set: Pslla rosae 
cherry Iriht;.sec Klmgolctiscerasi 
dtojie; see Hristalls tenax 
ftuil: iee frultflics 
liorn: Jce HaBinatoina irritans 
, - liouie: seeMiiscadoniestfca , ‘ 

liimian bot: !ce Derriiatobia hominls 
'iieloii; see Dacit,i cuciirlutae 
tsetse: ,scc Glossina 
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[food chain] 


[glutathione] 


food chain 

atthropods in tulip poplar forest stand, ‘^’Csi 305 
stationary distribution and turnover, hypothesis; 

307 

(intact) ecosystem, 311 
White Oak Lake bed, 31ii 
Formica Integra - W.l-l 
y;. behaviour; 906, 958 
Formica polyotena - W,14 

food exchange among daughter colonies, 277 

(a, (/) behaviour, ^P,237 , 
frog 

parathion activation (liver), 427 
fruit 

y; disinfestation; 1004, 1006 
fruit, dried 

y; disinfestation: 1002-3 
ftuit flies ■ X,35 

y: fruit disinfestation: 1004 
lethal effects; 861 
stciility; 861 

-/acoeleiation, dominant lethals; 650 
-/vibration, dominant lethals; 650 
fruit fly, Mediterranean: see Ceratltis capitata 
Mexican; see Anasttepha ludens 
oriental: see Dacus dorsalis 
Queensland: see Dacus tryoni 
fruit fly parasites 
■ y: 1035 
Fusatiurn spp. 

Dipterex, ®-P; 389, : 

G, 

galactose- 1 -“c 

CCI 4 ; rat, hepatic metabolism: 32G 
Galemca tanaceti (Linnaeus) ■ V.13 
adult reproductive diapause, ®S: 264-5 
Galletioa raellonella (Linnaeus) - U.12 
[greater wax moth] 

oxidative phosphorylation in mitochondria, 

268 

ATP/orthophosphate exchange, >2P; 269 
x/pathogens; lifespan; 891 
gamma radiation 

(Due to the bulk of pertinent references these 
have not been, summarized separately but 
the application of y-rays is indicated for each 
relevant study cited): 
gelatin, 

■/y; Tribolium oonfusura; development: 904 
, mortality; 904 

German cockroach: see Blatcella getmanica 
Glossina (tsetse fly) 

,y: fly control; 829 
puparial stages: 889 , 

SMT project (Latin America): 984 
Glossina palpalls 

sterilization techniques; 971 


■’H-glucose 

Calpodes ethlius (epidermal cells), chitin marker; 236 
’H-n-glucosc 

Apis mellifica, oogenesis: 240 
D-glucose- •'•C ' 

Periplaneta ameticana, bound carbohydrate .synthesis; 

49 

‘■'Cjglucose 

Anthonomus grandls, conversion into long-chain fatty 
acids; 48 

Apis raellifeta, wax synthesis: 211, 212 
Araiieus dladematus, web proteins; 88 
Boinbyx mori, incorporation into D-2,3-dlaminipto- 
^ , pionic acid; 226 

serine synthesis: 108, (free) amino acids: 

me' 

Hyalophota cectopia, carbohydrate/fatty acid intet- 
oonwersion; 46 

insects, glucose cambollsm; 136 
Neodiptionprattl, insect/host sterols: 214 
Phorniiategina (4), development: 266 

fat body biochemistry; 266 
Schistocetca gregaria, ttansglyoosylation; 60 
glucose-1-Me 

Bombyx mori, serine synthesis; 108 
CCl^; rat, hepatic metabolism; 326 , 

Drosophila melanogaster, pterin biosynthesis: 58 

uric acid composition; 225 
Periplaneta ameticana, cuticle synthesis: 235 
glucose-2-Me 

Diosophila melanogaster, pterin biosynthesis: 58 
glucose-G-Mc , 

CCI 4 : rat, hepatic metabolism; 326 
Drosophila melanogaster, pterin biosynthesis; 58 

uric acid eoniposition; 225 

glucose-U-,MC 

Blattella getmanica, malathion: glucose catabolism: , 

408 ■ 

Bombyx mori, amino add tequirements; lOG 

carbohydrare/fat Interconversion: 61 
gut wall permeability: 312 
serine synthesis: 108 
CCI 4 ; tat,hepatic metabolism; 326 
Cephus oinctus, amino Jeld requirements; 79 
Drosophila melanogaster, pterin biosynthesis: 58 
,Neodiption prattl, amino acids (free); 101 
fatty adds; 213, 

Periplaneta ameticana, cuticle synthesis; 235 
Rliodtiips ptollxus, amino add requirements; 01 
Tettanyclius urticae, amino acid requirements; 98 
glutamate-U-Mc 

Blattella getmanica, amino add metabolism; 84 
MC-glutamic add 

Bombyx moti(silkgland), tRNA(glydi)e-spedfiq); 164 , ' 

Drosophila melanogaster, protein metabolism: 109 
MC-L-glutaralo acid 

Apis melllfiea. y-aminobutyrlc add synthesis: 66 
glutathione 

■/x: Drosophila inelanogasrer; 695 


[ glycerol- 1 - mc] 


(Hadena lasilinca] 


glycerol- 1 -Me 

nicotine biosymliesis; 492 
glycerol- 2 - “c 

nicotinealk,iloids(a;whasinc,),biosynthesis; di-K) 
nicotine biosymliesis; 4!I2 
glycine- 2 - 

Bombyx mori, fibroin fiitmatiou; Ki 
mq- glycine 

Antlieraea periiyi, ptotdiis; 82 , 1.39 ’ 

. Bombyx mori, fibroin synthesis: 107 
Chilo siipptessalis, conversion-* utkMdd: 130 
Photmia tegina, phospholipid; 219 

protein synthesis (mciamor- 
pho,';is); i;.)G 

Sainia riciiii, RNA iiiut,iboltsni (silk gLmd); 137 
Sehistocorca gregaria, incotporatiriii In fat body 
proteins; 70 

silkworm, fibroin synttiusis: HS 
tat, toxicity of clilorotliion .iiid malathion; 37'1 
‘^C-L-glydne 

Boinbyx nioii, tllNA iii terminal regidii; 153 
glycine- 2 - “c 

Musca dotnestlca((e)-thiotepa), Incorporaiion: 

155 

glycine-U- wc 

Blattella getmanica, amino acid catabollsiti; 33 
amino acid iiietalwlism, 
effect of maliiihion on: 114 

glycolysis 

Musca domestioa, irreversible, “c: 47 
Glyphotadius punetatollenatus Ratzdiutg ■ t ,2 
[caddisfly] 

“P, «‘Y, ‘^'l, accumulation in; 34 
gnat, house plant: see ,Sdara coptophlla 
Gnarin)oschemaopetculeUa(Zeller) ■ [J.13 
[potato tuberworro] 

7 ; development: 813 
(2), haernocyte count: 794 
host-patasitold relationships: 763-4 
malformations; 813 
reproductive potential; 813 
stage susceptibility: 813 
sterility; 635 

Azodtin, toxic tiieiabolltes, mc; 398 
, Bidtln, toxic metabolites, ,‘''c, ®p; 398 
Clodrin, metabolism in laetatlng ,439 
Sevin, metabolite analysis, mq; 454 
gold-198 

Formica polyctena,colony food exchange; 277 
Paravespula sp, , behaviour; 290 

intestinal transport: 290 
trophallaxls: 291 

gooseberries 

malatliioh, residues, “P; 406-6 
grain 

yt bulk irradiation: 1002-3 
disinfestation; 811 , review 1006 , lOO'i, „ 

1010 , 1012-3 


grain beetle, nierdiaiit; see Oryzaepidlus niercator 
radioactive wa,ite .irea; 95 ;) 
saw- toothed: sec C,)ryz.iephiliis siirinamensis 
grain borer, lesiict; ;iee Rliyzopertha ilominic.i 
grain hug: see liurygasier intcgiiccp’i 
grain mite: see Acatiis siro 

I'yruglyplms farinue 
grain nioth; iiue ibnlena hasilinea 
grain morii, Angiimuis: see .'iitoiroga cetealell,i 
granary weevil; see Sitophiliis (Cal.inilra) granarius 
Grapliolitha rttolusta (Busch) - (j,;u 
[utiemal fruit niotli] 
dispersal, ssp; 211,3 
gta,sshopper''‘ 

neumbliist tecliiiiqucii; ,530 
radiation; nentuhlast linmiinology: 521 
grasshopper, diffctenti,il: see Melaiioplus differcnti.ilis 
eastern lulilier;, see Romalea micropteta 
gteen-'itriped; see Chortophag,! viridifasdata 
Grylliis hirnaculains de Geer ■ h .4 
Nii,50j Incorporation in tissue, '’Ss; 37 
Gtylliis domestlens Linnaeus - 11,4 
[domestic cricket] 
x: (e), differentiation; B 02 
etnliryogenesis: 850 

Guam 

Dacus dtralls, control by,SMT; 977 
Me-guanine 

Bombyx mori, conversion into utlo acid, mQ; 136 
Chilo suppressalis, conversion into uric acid, MC 'm 
guinea pig 

carharyl, rattonyl-Mc; 455 
catiMtyl, metliyl-MC: 455 
carharyl, naphthyl- mc; 455 
methyl patiiiliion, activation and degradation, sap- 431 
patathioii aetivntlmi (liver). »H: 427 
suniitiiion, activation and degradation, ssp; 431 . 
gypsy irmth: sec Potthettia dispar 

[f 

llabrobracun juglandls - w,S 

■'* 00 , ®Ni, ®Zn: reproductive potential, toxicity: 35 
x/MCo: toxicity: 35 
x/“>Nl: toxicity: 35 
x/'5Zn; toxicity; 35 

x: competitive insects (Ephestia kyhniella): 969 

radiation effects: 533 

aging! 857 

Hahrobtaconseriopae - W .5 

''*Cu, «Ni. MEn; reproductive potential, toxicity; 35 
x/'to: toxicity: 35 
X/^’Nli toxicity: 35 
x/“Zn! toxicity: 35 
liadetia basllinea - 11,20 
[grain moth] 
lahclllng,(a); 1 

* For names of individual species, see under 
Acrididae (Table 1, H.l), 















[Haematobia irtitans] 


[ insects J 


Haeinstobia irtitans (Linnaeus) - X.19 
[horn fly] 

y; (p), sterility: 644, 971 
haeniocyte 

Oncopeltus fasciatus, mitotic activity, 241 
Halesiis interpiinotatus Zetterstedt - T.2 
®P, ’'Y, '^'l, ®’Hg, accumulation in; 34 
Hawaii 

irradiator (30 000 Ci), ^Co: 1006 
heart 

r. Blaberiis ctaniifer(emb), tissue culmre; 

796- 8 

y: Blaberus craniifer(emb), tissue culture; 

797- 8 

Heliothis vitescens (Fabricius) - U.29 
[tobacco budwomi] , 
tobacco tolerance, ‘'•C; 263 
Heliothis zea (Boddie) - U.29 

[bollwomi, cornearwoim, tomato fruitwotm] 
Bidrin, ‘C, «Pi 393 
Di-Syston, 401-2 
helium 

-/x: Drosophila nielanogastet, oogenesisi 710 
Hippelates pusio Loew ■ X,10 
[eye gnat] 
y: fertility; 854 
longevity; 854, 637 
mating behaviour: 637 
reproductive potential; 637 
reproductive system; 637 
sterility (p,a); 637 
SMT (y), prospects; 637 
®H-L-histidine 

Drosophila buskii, RNAse on salivary glands; 166 
Panorpa communis, yolk deposition; 96 
histone 

Chortophaga virrdifasclata, nuclear synthesis 
(sperniiogenesis), 

% 57 

Drosophila melanogastet, arginine- rich, 
(sperniiogenesis), 
»H;'62 

horn fly; see Haemoatobla itritans 
Hyalomma asiaticum - Ac. 8 
X; (a), feeding activity; 839 
ovailes: 839 
oviposltiom 839 , 

Hyalophoraoecropia (Linnaeus) - U.43 
[cectopia moth] 

carbohydrate and fatty acid intetconvetsion, 

“C; 46 

DNA synthesis, metamotphosls, ’Ht 120 
RNA in diapause, development, after injury, 

“Pt 182 

growth hormones, *H; 171 , , 
lipase activity (tissues),i^Ci, 201 
lipid catabolism (flight muscle), “C: 198 
lipids ((a)-development),‘^C; 199 
lipids (flight muscle metabolisni),i^Ci ,199 
lipid release and transport, “C; 186, ,192 
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[insects] 

hydrogen cyanide 

psychrophilic basidiomycctc, assiriiilation, '‘*C; bi’ti 
-/y; flies; 770 
ceh^dtoxy-y-oxoglutatate"*''C 

Satcophaga bullnta, amino acids froiii: 85 
5 -hydroxytryptaminc; see serotonin 
Hymenolepis niictostorna Duj. 

,-/x; Ttibolium confii,suiTi, reproductive potential; iiifi 
Hyperomyzus staphyleae Koch - QQ,2 
beet yellows, vectors, '<C,’*P; 319 
Hypodetma lineatum (De Villiers) ■ X.21 
[common cattle grub] 
y; fertility: 634 
sterility; 634^ 

I 

ICR 100; see qulnaorine mustard 
Itnldan 

aqueous media, '“t: 445 
Blattella germariica,‘“'C; 445 
insects, ‘^C: 443 
cattle, dermal, ‘‘*C: 442 
tat, ‘■‘C; 443 , 445 
cotton, ‘‘•Ci ‘W4 
Inachislo - U.31 

pigmented wing area, 202 
Indalone 

mosquito repellent bioassay; 1040 
infestation detection 

Callosobiuchus rhodesianus, in stored pulses; 1027 
Dendroctonus brevicornis, in pine bark. X: 102,'1-4 
Dendroctoniis frontalis, in pine park, x; 1025 
forestry insects, portable x-ray equipment; 1028 
insects. In dried peas, xi 11/1,51.5 
following insecticide application, x: 1021 ) 

Pectinophora gossypiella, in cottonseed, X; 1026 
Sirex longicauda, in wood, XI 1U30 
insect 

fat body, intetmediatymetabollstii, I'C: 241) 
fauna, radioecological study; 951 
metabolism, distinctive features of: 30 
inseciioides (see under individual insecticides and Table 4) 
genetics of resistance: 321 
labelling technique for atoi)iatiC“,5lI; 322 
effectiveness in beans, x: 1029 
Insects , 

Physiology and Bioeiiemistty ^ 
active transfer, water and inorganic ions: 257 
aquatic, mosquito predators,’‘^P; 314 , , 

radionuclide accumulation in: 34 
aromatic compounds, meiabollsni; 52 
carbohydrate metabolism, comparative aspects; 43 , 
glucose catabolism, ‘■'C; 136 
heiblvorous, food chains; 953 
labelling: 4 

lipids and their metabolism: 188 
, lipid release and transport,‘■'C: 180 


... ■■ 

a* i 


liiutaholii; tegiilatiou in ih,; !li;vcl(ii»iii,;iii, „f. m 
rcspif.'tliffli, Diuasiifiiij! iccliiiniiji,, Hi;. iij,] )..(, 
treitaltm: in, mview; ‘M 
III icciicidns 

iiidriii iiicraholisiii, aqi; ** 

l)iii';il);iil: 446 
iMiiilan, 443 
Radiiiiiou 

g,iinctoj;(;iiesl!i, as ;i (nidi, 1111111 )'(atget: ,51)5 
rndiatiuii; aging; 856 
tadiuctiology: iliili 
H: 1017 

X; ulwittcicitdiograms; iiiio 
X,y: biologlml (‘ffcots; 758 
y; ctiduniiiie f,yii[i;,|)]| vijj 
j-fclironlc); low bIiiuIi synusL'i, 
fcciiis tlisiribiitiuii; 

|Wliiilaiii)ii! Ill iiaiii[;i| 
miiiiiimiitv; iliili, 95.8 

nc-lmillii 

i^eripiitueta aiiicricnuj'g nfjcct fjn 

voliiimt; ;!,58 

iodine-13] 

Aedes ncgyi'itj, mpellcin (liiMssay; 
ants, maiti (,i) iKdiavioiir; 28? 

Apis mellifera, foragiiig tmtiviiy; 2 , 41 ; 

(Uinatic iiisccis, .ncctiniiilation in; ij.i 
Cniiipoiioins !ii.itciileaiiiii., nest area of oiituiy; 

iiiiti-i) 

Ciiiiipoimtns ligniperda. nest .ueti of culmiy. 

II 

iiwiise (tliyniid), Dogoi; i-mninvcr; 4l« 
rat (thyroid), nietliyl patattilon: I-ac€iimi|. 

latillJl; , 12(1 

scorpiuii venom, hibcHiug; 7,3 
ips, California fivc-spiiicd; see ips cojifinus 
lp:i anifusiis (LeConte) ■ V.4',! 

[Callfotrila flve-spiued ips] 
fallout; ecological effects; yfti 
y: development; H4(i-1, H43, a’id 
feeding bcliavloiir: d-iu-l, 84 ;i 
lethal effects; BdO-l, H 4 ;j 
pine infeitatiun; nSH 

stage susceptibility; 843 
sterility: 840-1, 84,:) 

SMT (y), ptospeeui 843 
iran-5'J 

hioeliniiitttloii; ;ji) 
iitadiatot ■ 

fl-aouree, plane (%-»Y)i 7,5i), 1017 . 
fruit, «C 0 ! low; (USA, Hawaii) 
dried, «CO: 1002-3 

gmlii, y; Ul0B(esfi)i 1005, 1012 (Turkey); 

low ((.IK) 

' , talk, MCo:, 101)2-3, loii; {LISA, 

Savannah); lOfI,5 (Tnrkeyji 
WOil, Will. Will 
infestation deieciiyn, %; jyi? 


[Iciif toilet] 

UKctaeriiizatidii, "Oco; 1007 (Ijsa, NCnrolina) 
0 ,y; 1008 

umbile, ''«Co; lOUi 

iwcltaged goods, «)co; lOu'i-a, loifj 1021 
sliield; 102(1 
isonectamidc 
713 

(''kOJIsolciiciiii; 

l,ocust(i migr.itotia, Hight muscle: f)o 
isoxtintlioptctin . rtf; 

Dtosopliihn iiieliinojT,liter, pterin biosynthesis; ,58, 87 
Isnel 

5 Ml projects, Cetatitis oapitat.ii () 7 s 


J 

Jnveieliii pellncida Pabriciiis - QQ. fi 
[liinfhoppcr] 
dispersal, 

labelling, ^*|i| 5102 
jelly, toynl 

fatty adds from, Mc; 223 
heterocyclic cnmpoiinds in: 242 


K 

Kelilmne® 

Ttinioma infestaas, «C: 351 


L 

l.ai;coplilli(s niiiculosur, Genriar 
mosquito pi^dnior, 314 
baphygina oxigita - u.29 
SMT, pto.spects; 971 

Laphygm,! friigipetda (J.i;, .'(iiiitii) - [], 2 (j 
(fall aimywottii] 

Tclodrln, uptake (i), rH;; 34S 
l.asiodeniia serticorne (Fabtlciiis) - v.l 
[ci.garette beetle] 
y; stage susceptibility; 1013 
sterility; iilii, ioi 3 
Lasiiii iimhratiis (Nyl) - W ,14 
7 : electron spin re,soiiance: 894 
Latin America 

SMT projects, ceratitis capiura; !IB 4 
LaitodectiistwdeclingtitMtiis - Ali.U 
venom, distiibiiiiori in gtiiiiea pig, >2p; 315 

leiilhoppet; sec Caligypona pellucidn 
Javesella pelluctdn 
Llntotettix strioin 

lealhopper, com leaf: see Dalbiilus maidis 
leaf miner, coffee; see Leucopiera coffeelia 
leal wllct, larger citnna; see Calpodas ethllus 
oiiinivofous: see Platynoia stiiltana 
ted-banded; see Argyrotaenia velutinana 
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[Leiurus quinqiiesttiatus] 

Lelurus quinquestiiatiis H. & E, 

venom distribution in locusts, >3il; 73 
lemon 

Rogot, systemic effects, 414 
Lepidopteta* 

labelling techniques: 1 
Leptinotatsa decemlineata (Say) - V.13 
[Colorado (potato) beetle] 
labelling, ®’Co: 3 

dimetlioate, penetration and metabolism, 

417 

SMT, prospects: 971 
Lestes sponsa Hans. - F.7 

stp, isi[^ J03(.[g^ accumulation in; 34 
liaeraolymph circulation (wing), 249 

LET 

(x,y,n): Drosophila melanogaster, mosaics 
and whole-body mutations; 707 

DL-leucine- 

Aedes aegypti, yolk protein uptake (oocyte); 99 
Drosophila huskii, protein synthesis (polytone 
chromosomes); 97 
RNAse; amino acid incor¬ 
poration (salivary gland); 

166 

DL-leucine-4,5"®H 

Rhodnius prolixus, protein synthesis 

(vitellogenesis); 179 

■‘*C-leucine 

Calliphota erythrocephala, protein synthesis: 

103, 105 

rat liver, incorporation in: 104 
Leuoophaea maderae (Fabricius) - H.2 , 

[Madeira roach] 

fat body metabolism, corpus cardiacum regu¬ 
lation, ‘^C; 224 

Leucoptera coffeella Guer - U,22a 
[coffee leaf miner] 
y: sterility; 1000 
SMT(y), prospects; 1000 
Leucorthinia tubicunda Linnaeus - F.S 
®P, accumulation in; 34 

Limotettix striola - QQ ,6 
x; chromosomes: 561 
lipids (see also under phospholipids) 
metabolism in insects (review): IBS 
release and transport, “C: , 186 
Bombyx mori, “C: 215, 216 
Hyalophora oeoropia, 186, 201 ,, 
metabolism (flight 
muscle), 198-9 
Melanoplus dlfferentialis, *‘C: 186 
Periplaneta ameticana, *■*€; 186, 201,221 
CCI 4 ; rat liver, ‘-t: 323-4,326-7 
locomotor activity 

Phormia tegina, x; 765 


* For names of individual species 
see Table 1, U. 


[riialaihion] 

Locusta migtatoria - H.l 
fat synthesis, ‘<C; 220 

flight riiuscle, stmcmral and enzymic pattern, '“C; iiO 
^scorpion venom, distribution, **'l; 73 
x; spetmiogencsis; 535 
meiosis: 535 

pars intercetebralis and subsequent developnieiii; 

795 

r 

SMT project (Latin America); 984 
locusts 

scorpion venom, distribution, *^'l; 73 
Lucilia (see also Phaenioia) - X.5 
y; sterility: 632 
SMT (y). prospects: 632 
Lucilia (now Phaenioia) oiiprina - X.fr 
[blowfly] 

tyrosine metabolism. ‘^C: 68 
Lucilia sericata ■ X,5 
[sheep maggot fly] 
dichlorvos; (a), ’*P: 390 
y; sterility; 979 

SMT(y), failure, pos.sil)le causes; 979 
Lurgo 

synthesis, ®*P: 441 
Lygus liespems - Q.ll 

feeding rates, ^*P, ““Rb; 285 
^H-L-lysine 

Drosophila huskii, RNAse; amino acid iiicDtpnnitioii: 

KiO 

“C-lysine 

Drosophila melanogaster, protein synthesis; 92 
lysine- 2 - 

anabasine, biosynthesis; 481 
lysine- e - '^’N 

anabasine biosynthesis; 481 


M 

Macrobrotus areolatus 
x: radioresistance; 897 

radiotesistance, dehydrated state; 897 
Maoiocenttus ancylivorus Rohwer - W,S 

y; Gnotinioschema operciilella telatlonsliip; 7fi;i*4 
malachite green 

■,x: Cliitonornus thummi, chromosomesimctutei 750 
raalaoxon 

Musca domestlca, W 8 - and R-straini, »P: 409 
nialathion 

Blattella germanica, effect on amino acid tiietaholiiui, 

‘^C: 84 

glucose catabolism, wc; 4(li) 
Musca dotnestica, cuticle penetration, ‘VJi 33(1 

S-andk-stcalns, organopiiosphate-,: 
enzyniahc degradation, ’*9; 40!) 
Tettanychus urtlcae, resistance meolianisiii, wC; 410 
partially purified cathoxyestetaie, 

' ,, '*c;4ii. 

4(4! See also Locusta migtatoria and Selilstocerea 
(Actididae, Table 1, H.l). 
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[ imilatliioii] 


[ milk] 


rat, toxicity, *''5: ;j7!i 
peneiratiDii, ‘<C: 4 .') 5 

forest fauna (watershed), ecolujiy, /Ki-i, 
407, 412 

gooseberries, residues, 4();ril 
malonate-l- “C 

Locusta mlgratiitla, fat'iyiiihcsii; 
man 

carbaryl, catliuiiyl-‘'>C: 455 
cathatyl, iiictliyl- '^C; 4,5i:i 
cariiaryl, tiapluhyl- ‘''f;: 5 

diiiiethoaic (skill .ipplicinioii),toxicity, ''-io 4i; 
TDE iiiliaiation, 355 
inatiiie borer , 

piling itiie!itatli.m, y; 1022 
marine piling 

iiifiistiition detiictioii, 7; it)::;), 1041 
Matacil 

bean, dcgradatioti and )ietsisienue in foliage, 

45!) 

MlvA (=fl-nierc:iptotitliyla)iiliu;) 

-/x; Drosoptiila mcl.anugastet; fi'M, Rii; 
mcal-iiiotli, indiam see I’lodia iiiterpiitictella 

inealybiig''’ 

RNA metalxjllsiii (testis, wlng-hiid tismi.'). Sil; 

115 

meat 

dichlorvos vapour, residues, ;i 9 () 
nieiotic drive 

Drosoplilla melanogaster: 531 
Mediterranean (ttiit fly: sec Ccratlils rapitatn 
medium, irradiated 

Drosophila nielaiiogastet: 670,714,717 
Melanoplus dlffctentialis {Tliomas) - 11.1 
[dlffcretitlal grasshopper] 
flight muscle glycerolpliosphaie dcltydrogetiasi:, 
»C; 09 

DNA replication (X-chromiKOiiic), ’ii: i48 
DNA synthesis, spetmatugeneiis *11; 143, 144 
IMA synthesis, spetimitogctiBsls’ll; 143, 144 
laraphntsh type stnieture(spermatocyte), -''H: 

181 

lipid release and transport, •t: mii, lu!; 
tobacco tolerance, 263 
x; X*clitomosoniesize, .spemiatocyms; W] 
Meligethes aeneus Fabricius • V,3f) 
dispersal, »P; 2!:I2 
labelling, ”P; 292 

Meloiontita vulgaris Fabricius - v ,41 
[cockchafer] 

X: stetllityt (175 
SMT, prospects; 97,7 
y. lifespan; 11/1270 
sterility: 11/1276 
fi-iti«capioeiliylanilnc {»M 1 ;a) 
iiicrehanr grain beetle; see (.iryzaepliilus memiitor 

* Pot individual species, see iindiirl’scudu- 
coccld8e(Tablel, QQ.lK), 


metciiiy-20;,) 

aquatic insects, ,1001111111(111011 in: 34 
Mciurol 

lieaiiii, dcgt,'idaiii]ii,'iiitl persistence in foliaue 459 

iiie.tcp.i ” 

Acilesiuigypti, uptake and effect, ®P; 491 J 
Anopheles (iiiaclniiuiciiliitiis, uptidteand effect, 49 H 
(.ocliiiiiniyia lioiuiruvotax, ®I'; 49,5 
■ly: Imit flics, sterilizing effects; 749 
Musca domcstic.a, uptake and effect, '^P; 498 
Fiuieiiiciii ciiptiiia, teptodiictivc potential: 702 
Stoiiioxys ctilciirans, ®p; ijg.q 
mciiiiuiiiiie- Hc; 

Aiitlietaea pemyi, proteins; 82 , 1,39 
liieiliionliie- as.s 

tat, toxicity of clilorotliion and malathioii; |) 7 !) 

mctliinnlnu-iiiethyl-nc 

Nicotiiina rustic, 1 , nietaholisiti of methyl gtciiip of 

nicotine: 477 

fiiiiiitia, liNA triinsinetliylatioii; lit! 
meiliioniiie sulfoxide- 
Illattella germaiiica; 01 ) 
mctliutruxate 

-.yi fniii flies, sterllixing effects: 749 
ct-mctliylhenzyl 3-(dimetlioxypliasphiuyloxy)-ctotoriate 
syniliosis, *k;:, ’’P; 440 

nieiliyl ciitbaiiiati!, 4-dimetliylamiiio-3,5-xylyl 
syntliesls, »C; 451 
3- metliylcisoliinilireiie 

Ttiatoma Infestaris (n), DDT internal polar 

nietabuliies, effects on, 

, , ,, ’’Cl 368 

iiiotliyl- ‘’c-ciiuliiie 

Fetiplaiieta ,tmcric.iniij 260 
meiiiylene- ”C-dioxyp!ieiiyl compounds 
syiitliesls; 501 

nmtliyl nicthanesiilphotiate 

■,x; Drosoplilla melanogaster, (e)-liatolial)iliiy: 739 
iiiwhyl p.irailiii)ii 

rat (thyroid), i-accuiniiMtion, effecK oil,420 
Ji-nieiliylthiop!ienyl alkoxy alkylphosphoiiotliioates 
cuttoii, systemic effects: 432 
(l!-‘<(;)nu!Vfilonaie 

Uoiiihyx niotl, lipidt; 9 l'| 

Ncodlptionpratti, fatty acids; 21 ,'j 
nitvaloni(:- 2 -*<C lactone 

Acaniliomyops claviger, tetpeiie blosyniliesis: 71 
2 - '’C-mevalonic acid-N', N'- dlbeiizyletliylonediamine 
Neodiptlon ptatti: 214 "" 

Mexican he.in beetle: see lipilachna varivestis 

Mexican fiiiit tly; sec Aiiastrepha liidens 

Mexico 

SMT (yj, Coelillomyia lioiiiinivotax (field trials)! 082 
luilli 

liayer 22408, residues, ”1': 461) . 

Musca dyincsiica, Isolan; feeding, M|»: 46 J 
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[millet] 

millet 

pliorate residues, ®S; 400 

mite, two-spotted spider: see Tettanychus iirtioae, 
" telatius 

mitomycin C 

-/yi Diosophlla melanogaster, mutagenic 
effects; 753 

Motmoniella - W.7 

iifdetonation); chroniosoiiie breaks; 712 
IlBE(x,ii detonation,y); chromosome breaks: 

712 

visible mutations (oocyte): 613 
Motmoniella vitripcnnis (Walker) - W.7 
yi stage susceptibility; 815 
x; eye colour mutations; 628 
mutant strains; G19 
stage susceptibility; B15 
visible mutations (oocytes): 620 
mosquito 

cytogenetics, review of literature 1953-62; 506 
mosquito,oomtnonmalatiai see Anopheles qnadti- 

maciilatus 

yellow fewer; see Aedes aegypti 
mosquitoes'' 

insecticide resistance, genetics: 321 
moth, almond; see Ephestia cautella 
catob; see Ectomyelots ceratoniae 
codling; see Catpacap,sa pomonella 
cynthia: see Sarnia cynthia 
gypsy; see Porthettia dispar 
hawk: see Celetio euphotbiac 
mallow; see Pectinophoia malvella 
oriental fruit: see Grapholitha niolesta 
polyphemus; see Antheraea polyphenius 
rice; see Corcyra cephalonioa 
tobacco: see Ephestia elutella 

mouse 

cotinlne, disposition and metabolism, 474 
DDT, distribution in tissues, “C: 353 
DFP: muscle (ocular and stetnoraastoid) end 
plates, '’Hr 100 
dieidrin, distribution in tissues, “C; 353 
dimethoate, ’^P; 416 

effects onI-tutnover(tliyroid),'3‘l; 

418 

fampliut. toxicity and metabolism, 434 
nicotine, brain, accumulation in, ‘‘'C; 473 
disposition and metabolism,‘^C: 

478-9, 

gastric excretion, “C: 472 
patathion activation (liver),’H; 427 
saliva injection, Aedes aegypti, 279 
mud puppy 

parathion activation (liver), 427 


* For names of individual species, see under 
Culicidae (Table 1 , X, 11 ). 


[MuscadoiTiesiica] 

Musca dotiiestica Linnaeus - X,19 
[housefly] 

Physiology and Biocliemistty 
(JTP (thorax), ®P: 243 

cholinesterase, properties and inhibition, “C: 110 
cholesterol utilization (growth and reproduction), '‘*C: 

210 

ofeeditig activity, 3*P; 278 
®P; gaseous exchange: 10 
glycolysis, irreversible, “C: 47 
glycine-2-wC incorporation ((e), unlieated and 
thiotepa-sterilized): 1,55 

oxidative phosphorylation, inhibition in mitoohondtiii, 

, ssp. 2G7 

32p dhstribution in; 19 

®P: DNA nucleotide composition (1st generation, i); 

19 ' 

phospholipids, '■'C: 191 

flight muscle sarcosonies, 197 
RNA synthesis (oocyte), % 118 

(4), under 0 deprivation and reduced , j 
temperature, ’H; 117 j 

RNA and protein synthesis during yolk formation ■ | 
(ovary),’H i 239 , | 

RNA transfer, oogenesis, ’H: 116 ' | 

B-sitostetol, utilization (J),’H: 203 j 

Insecticides 

insecticide resistance, genetics; 321 i 

aldriii, absorption, distribution, metabolism ji 

S- and R-strains, '■‘Ci 344 , f 

Azodrln, toxic metabolite, ”P; 398 f 

Bayer 39007, metabolite analysis, ‘‘‘C: 4,54 ' f 

22408, metabolism and toxicity, ”P: 460 | 

Bidrin, detoxication and synergism, *4c; 396 : | 

toxic metabolites, ”P: 398 j 

carbamates, with organothiocyanate synergists, »C; { 

462 i: 

eynerinl, metabolism and synergistic mechanism, f 

»C; 468 ; Ji 

DDT-tolerance, “Cl; 358 1 

DDT, S-and R-sirains, competition, “C: 354 : I 

diazinonpenetiation, S-andR-stralns,‘■‘C: 330 : l| 

enzymatic degradation, OP S- and R-strains, I' 

”P:~423 ~ 

R-strain, resistance meohanisnis, “C; 447 i' 

dieidrin penetration, S- and R-sttains, «C; 336-7 

absorption, distribution, metabolism, ‘ 

S-andR-stralns, “Ci 334 
dimetilan, *‘'C: 457 

detoxication, ’■‘C; 458 i 

dimethoate, penetration and metabolishi,’H i 417 {, 

Dipterex, penetration and accumulation, ”P; 385 j 

endosulfan, absorption and metabolism, j 

S-andRstrains,i<C: 346-7 ; 

' . ■ ' ■■ ' . j 

f 

, ■ I 

■' , , j 




[Mnsca domestica] 


[nicotine-*■<(:] 


J-fluoroototic acid, chctnostetilaiit effect, 

'■‘C; 499 

Isolati; feeding, sq’; 4 (ia 
malaoxnn, Of's- ,mdR",strains, ”p; 4o9 

malathion, Ol's-.indR-sttaiiis, ”p; 409 "* 

rnetepa, uptake and effect, ®P: 4 gg 
uaphthaleiK,hydtoxylationiniiibitor,s, mC: 329 
pataoxon, enzymatic degrad,ttion, OP s- and i 
R-strains,’’P iIrTi 

parathion, enzymatic degradation, OP S- and 

R-strains, ’zp; 4^3 

phenyl R-mcthyl Cisrhamates, >'ic; 401 

pytctlirin I, inerabolism and synergistic 

meejumism, nci 468 
Sevin, inotabolite ,inalysis,'’C: 454 
tepa, metabolism, ■"'Ci 496 
thiotepa, metabolism, ”P; 500 
tobacco tolerance, *''C; 263 
Zectran, detoxic,ation, 46,5 

Radiation Effects 
0 ; («); 808 

y; mating behaviour; 75(1 
sterility; 75G 
y.tepa: sterility; 756 
X! (p), (a)-enietgeticei 836-7 
flight ability: 785 

giant mitocliondtia (wing muscle): 504 
longevity; 785, 852-3 
s,arcosomes (flight niusole): 792-3 
(P)i {a)-$nrvivali 849 
wing-beat frequency: 792 
niyristicin 

synthesis, WC: 501 , 

Myzocallis discolor Monell - QQ ,2 
)'(chronic); population dynamics: 957-8 
Myzuspersicae Sulzet - OQ, 2 , 

[green peach aphid] 
dispersal, ”p: 295,319 

,, , , N 

naphthalene 

labelling, ’H: 322 
naphthalene- 1 -‘''C 

Musca domestica, hydroxylatlonf 329 
Nauphoetaclnerea ■ h.2 
x: head, effects on oocyte developrncmi 809 
navel orangewotni: see Patamyelois transitella 
Neodipi'ion fulvlceps - W.i 2 , 

[asawlly] ' 
yi development: 840-3 
, feeding behaviour; 840-3 
longevliy: 840-1 , 

sterility; 840-1,843 
Neodiprlon prattl Rohwet - W,i2 , 

[Virginia pine sawfly, jack-pine sawfly] 
amlnb acids (free), determination and bio¬ 
synthesis,,‘‘•ci'lOl 


fatty acids, ’‘C: 213 
sterol metabolism, ‘‘‘C: 202 
sterols (insect/host), ’H, ^C: 214 
neutoblast 

grasshopper: 521. 540-1, 552 

techniques (review): 530 
K 530 
5; 530 
y: 530 
X: 530 
x/lieat: 530 

neutron activation analysis 

insects, dysprosium-labelled; I 049 
pesticide residue deteraiination; 1039 
neutrons 

detonation; Dtosoplilla melanogaster, ebromosome 

breaks; .712 

Drosophila melanogaster, mosaics and whole-body 
mutations; 707 

fast: Drosophila melanogaster, spermatozoa; 575 
fast: rribolium castaneutii, reproductive potential; 

920-1 

fast(lMeV): Drosophila melanogaster, genetic 

effects; 672 

tast(4,6 MeV): Tribolitmi castaneum, reproductive 

potential; 919 

fast (14 MeV): silkworm gonia: 701-2,730 

lethal effects (e): 898 
fission; silkworm gonia; 702 
RBE (n detonation, x,y): Drosophila melanogaster: 

712 

Nicaragua 

SMT project, Ceratitis capitata; 990 
nickel-63 

Habrobt,icon juglandis, distribution in, effects on re¬ 
productive potential; 35 

Habrobtacon seriopae, distribution in, effects on re¬ 
productive potential; 35 
-/x; Habrobtacon, toxicity; 35 
NIcotiana sp, 

tobacco alkaloids, biosynthesis, “Ci 4 B 9 , 490 
’H; 491 

‘t-iiptake(«COj , NaH'^CO,): 

' '488 

Nicotiana glutinosa 

nicotine biosynthesis from , 483 

Nicotiana rustica 

nicotine, metabolism of methyl group, ’^C: 477 
nicotine-“c 

Conoderus vespertinus, adaptation; 263 

Heliothis virescens, adaptation: 263 
Meianopliisdifferentialis, adaptation: 263 
Musca domestica, adaptation; 263 
Protoparcesexta, adaptation; 263,486 
Trichoplusla ni, adaptation; 263 
blosymliesis: 470-2 , 475-6 , 482-3 , 492 
cat, brain, accumulation; 473 
gastric excretion: 472 , 
metabolites, number and properties; 485 







[ nicotine-*^C] 

dog, metabolites, number and pmpetties; 4S5 
mouse, brain, accumulation; 473 
gastric excretion; ,472 
metabolism in tissue siices: 479 
physiological disposition, metabolism; 

478 

mt, demethylation; 484 
gastric excretion; 472 
physiological disposition, metabolism; 473 
nicotine alkaloids 

biosynthesis, Hi; 491 

“C; 430, 489 

Nicotiana plants, metabolism, “C: 487, 490 
nicotine-methyl-*'’C 

nicotine, methyl group metabolism; 477 
nicotinic acid-2,3,7-‘'*C 
nicotine biosynthesis; 492 
nitrogen 

-/x; Drosophila, germ ceils, suscaptihility 
and repair; 533, 721-3 

£-tiitrophenyl pliosphotodichloridothionate (PDT) 
synthesis: 425 
N- nitroso- N- methylutethan 

-,x; Drosophila raelanogastet, mutagenic 

effects; 746-7 

N-nittoso-morpliolin 

-,x; Drosophila rnelanogaster, mutagenic 

effects; 746-7 

nitrosopiperazine 

-,x: Drosophila meianogaster, mutagenic 
effects; 747 

notnicotine 

Nicotiana plants, metabolism, 491 

riC: 487, 489 

northern blowfly: see Protophorraia terrae-novae 
Nosema bombycis Naeg. 

-/x: llombyx moii (e) 

Nosema white! 

-/x; Tribolium, lifespan; 893 

Tribolium castaneum, life span; 892 
nucleic acids 

Calliphora erythtooephala (^), ‘■‘C: 94 


0 

oak silkworm: see Antheraea pernyi 
Obeiea schaumii LeConte - V.12 
habits, development, x; 1028 
Genera hispida (Forsk) - V.46 , 
y. (a) susceptibility; 762 
NA-contents (soft tissues); 762 
Qecanthus - H.4 
[green cricket] 

food chain {intact ecosystem), P; 311 
olive 

Cldial residues, ®®P; 437 
oil, Cidial residues, ®P: 436 


[ovary] 

olive fly; see Dacus oleae 
Oncopelms fasciams (Dallas) ■ Q.IO 
[large milkweed bug] 
rhaemocyte, mitotic activity, *H; 241 
oocyte, RNA and growth, 118 
size/ ’®’Cs elimination rates, relationship: 33 
dimethoiite, penetration and metabolism, ’ll: 417 
famphut, toxicity and metabolism, ’H: 434 
parathion(e), uptake and toxicity, 429 
f. feeding; 820 ■ 

life span: 812, 320 
reproductive potential; 820 
stage susceptibility: 812, S5S 
Opius concoldi Szdpl „ 

reared on Ceratitis capitata (laboratory): 12 
Orohelimum - H.9 

food chains (intact ecosystem), ®P; 311 
oriental fruit fly; see Dacus dorsalis 

rat flea: see Xenopsylla cheopis 
ornithine-2-'■'C 

nicotine labelling; 4S3 
i'>C-orotate 

Attacus ricini, protein synthesis; 142 
Bombyx mori, protein synthesis: 136, 142 
“C-orotic acid 

Musoa domestica (fat body), NA and protein 
metabolism: 168 
silkworm (US), fibroin synthesis 
Orthotylus cirescens (Douglas and Scott) - Q.ll 
dispersal, ^*P, ’’^S: 297 
Oryzaephilus mercator (Fauvel) - V.18 
[merchant grain beetle] 
y: lethal effects; 846 

stage susceptibility; 846, 1003 
Oryzaephilus sutinamensis (Linnaeus) - V.18 
[saw-toothed grain beetle] 
y: development; 641 
disinfestation: 641, 872 
lethaleffects: 872, 1010, 1019 
sterility; 641, 1010 
Ostrlnia nubilalis (Hilbner) - U.42 
[European corn borer] 
y: ovarian tissue; 804 
sterility; 971 
SMT, prospeots; 971 
Oulema melanopa(Linnaeus) - V.13 
[cereal leaf beetle] 
x; gametogenesis: 767 
longevity: 767 
ovaries: 767 

radiation; stage susceptibility; 824 
population dynamics: 924 

ovatiole 

Habrobracon, radiation effects on: 533 
ovary 

Aedes aegypti, yolk protein synthesis, “H; 99 
Anopheles Stephens!, S2P: 299 
Apis mellifica, oogenesis, ’H: ,240 
Calliphwa etythtocephala, ’ll; 118, 239 
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[ovary] 

Musca domestica,’H; 118, 239 
Oncopeltiis fasciams, ’H; 118 
Panorpa communis, ’ll; llfi 
Schistocerca gregatia, dcvolopiiieiit, '*C; 70 ^ 
’'■S: 244-S 

chicken, DDT-accuniulniion in, if; 3,52 
X; Dacus ttyoni, riiatntatioii; 799 

Hyalomma asiatieiirii; 8 ,39 , 

Oulerna rnelaiiopa, gaiiietcgenusis; K'J 
y; Anthonoriius grandis; S23 
Ephestia kllhnlelia, post-ciiibtyonic ilcveiop- 
nient: 7!)l 

Hippelates puslo: 637 
Ostrinia mibilalls: 804 , 
y,oliemostetilants: fruit flies; 74!) 
oxygen 

x: Tenebrio molitor,-misuiiiption: Till 
-/x: Calandra gr,anatia, Iriberiiation; fi8(j 

lethal effects; 884-5 
Drosophila, longevity: 882 

getm colls; , 5 , 53 . 723 
Drosophila rnelanogaster, genetic tinmage; 

674 

oogenesis; 710 
recessive lethals, 
ttanslflcations; 

721 

spermatogenesis: 

528. 722 
■spetiiiatogonia; 
666 

silkworm granules: 719 
Sitophilus gtanarius, radiation injury; 668 


P 

packaged goods 

y; disinfestation; 1002 
(l-MC)"palniiiaie 

Hyalophota oeciopla, oarboliydrate/fatty acid 
interconvetsion: 46 

CCl,,; rat liver, lipid rnetabolisin; 323,326 
(1- “opalmitic acid 

Bombyx mori, carboliydrate/fat interconvetsion: 

51 

Hyalophota eeoropia (fatbody),lilglycerida 
release, ttaiispott! 192 

Hyalophota oecropla, lipids ((a) development, 
flight muscle 

. metabolism), “C: lilO 
Melanoplus differentlaIis(fatbody), diglyceiide 
release,transport: 192 

Panama 

SMT project, Ceratitis capitata; 900 
Panorpa communis - ,s.3 
[scotpionfly] ■' 
oocyte, blood proteins in,’H; 96 
RNA and growth, ,’H: 113 


[l'eciiiiophor;i gossypiella] 

ovary, ’11: I 18 
RNA (oocyte), ’li: Dili 
Papilii) deiiiodocii,', ■ 

pigmented wing ;irca. ’=, 5 ; rjcig 
I’ararayelois traiifiitclla (Walhet) - 
[navel uraugewtirm] 
y; sterility: Ol'iC 
SMT(y), prospects; !W 6 
parauxoii 

syntiiesis, ai-!;) 

Musca doiiicstica, ups- a;'id li-strains, ’’p; 423 
ciit, pcteiit,aiic()ii'i alisurptioii, ’■)»; 430 
parathiun 

guinea pig, aciivatioii ami degradation, ’’P; 431 
tat, activation and il£:gr,nl,iiioii, ®P: 431 
turtle (live,!), ’ll; .127 
poplar stem, absorption, ®P; 42 ] 

X; Drosophila iiiclaiiogastcr. siiiiccptihility; 77,3 
paratliion ' ’ 

labelling, aii; ,322 
synthesis, '‘H; 425-7 
“P: 423 

Aedes nigtoiiiaciilis, S- and li-sttains, ’’p; 424 
Cliilo supptftssaii.i, 3 -and ll-siraiiis, ®P; 422 
Oncopeltiis last:iutus(e), uptake and toxicity, ’ll; 429 
retraiiychua iinicae, resistancu nicclianism, ’ll; 410 
innlathioii catboxycstetasc, 

, ptopettics, ’H; 411 

frug(livet), activation, ’l|; 427 

guinea pig (liver), activation, ’ll: 427 
inaiiiinals, toxicity; 379 
mouse (liver), activation,’ll; 427 
pig (livai), activiitlan, ’ll; 427 
rat (liver), iruitalffllism, ’-'S: 426 
activation, ’ll; 427 
toad (liver), activation.’ll: 427 
trout (liver), activation, ’ll; 427 
Paravespulagermanica " W.29 
group behaviour, '”An; 290 
intestinal iriinspon, '™Aii: 290 
male, feeding behaviour, ‘’’au: 290 
ttopliallaxis, 291 
I’atavesptila vulgaris - W, 2 f) 
group bcliaviout, I'’>Aii: 290 
intestinal transport, '“Au; 290 
male, feeding behaviour, '”Au; 290 
tropliiillaxls, t’»Aii; 201 
Parcoblatta - H.2 , 

[ wood cockroach] 

‘“Cs, biological half-life in: 41 
ys stage susceptibility; (ISh 
pear psylla: see Psyllii pyricoM 
peas 

dried, infestation detection, x: It/1515 
Pcclinopliora gossypiella (.S'aundeis) - U,13 
[pink Ixillworin] 
y; longevity; C 49 
nialforniatloti: 049 
sterility; (149, 971 
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[ Pectiiiaphora gossypiell.i] 


[ plaiiococciis citi'i] 


ii 



mating freciiiency: 995 
SMT, prospects! 971, 995 
cottonseed infestation, detection, xi 1026 
Pcctinophora nialvella Metbst - U.13 
[mallow moth] 

SMT{y). prospects: 994-a 
Pediculiis hiinianus liumaiius Linnaeus - 0,4 
[body louse] 
retention; 40 

IlDT-degtading ensymes, '‘t; 366 
Pelecyphotus densicollis Horn - V,46 

radionuclide accumulation from fallout, ‘’’C.s; 

308 

punicillin 

-/x; Drosophila, feeding; 605 
penicillin- ‘‘•C 

Tcnebrio molitor, excretion; 248 
Penicilliuiii iiotatuni 
Dipterex, -’-P; 389 

Petiplaneta anieticana (Linnaeus) ■ H.2 
[American cocltroach] 

Physiology and Biochemistry 
carbohydrate (bound), D-gliicose incorporation 
into, 'iC; 49 

cholesterol turnover, *C; 222 
cuticle synthesis, catbohydrate/aiiiino acid 
conversion, '^C; 235 
choline metabolism, *'C; 260 
CNS, acetylcholine metabolism, 254 
acetylcholine penetration, '•'C: 233 
*‘*C'inuiin; blood volume; 258 
lipase activity in tissues, “C; 201 
lipid release and transport, 'C; 186 
lipid turnover after allatectomy, 'C; 221 
S-sitosterol metabolism, 218 


Phaeniciaseticata - X.5 

fliglit exhaustion studies, ’''C: 270 
Phanerotoma flavitestacea Fischer - W.5 
Kbelling, ‘’’P: 11 
'’H-l,-phenylalanine 

Drosophila biiskii, RNAse; amino acid incorporation; 

ICO 

"■Dytiscus niarginalis, NA rnetabolistri (oogenesis); 178 
Melanuplus differentialis, chtoniosome structure 
(spermatocyte);' 181 
Musca doniestica (fat body metabolism)! 168 
“'C-L-phenylalanine 

Musca doniestica, competitive behavioiit; 354 
phenyl dimethyl pliosplmtes 

cotton, systemic action, **'P: 419 
phorate 

millet, residues, 400 
Phormia regina (Meigen) - X.5 
[black blowfly] 

carnitine metabolism, ‘‘‘C: 208 
ethanolaiiiine origin, ''‘Ci 219 ; 

'phospholipids, ‘‘•C: 189(21!) 
protein synthesis (metamotphosis), *‘*0! 136 
locomotof activity, mechanism, x: 765 
phospholipids 

Anthonomus grandis,‘^C; 204 
Musca doniestica, ‘^Ct 191 

flight muscle ,satcosomes, *'‘C: li)7 
Photntla regina, *‘'Ci 189, 219 

CCl^; rat liver, ‘‘‘C; 327 i 

Phylloxera - QQ.5 ? 

parthenogenesis; 786 ' S 

radiation: oviposition, stimulation; 786 , f 

m [ 

dimethoate, ®^P'; 416 ! ; 



Insecticide Metabolism 
Axodtin, toxicity (a), 398 

Bayer 39007, metabolite analysis, *‘‘C: 454 
Bidtin, toxicity (a). s^P; 398 
dimetilan, “C; 457 

detoxication, '^Ct 458 
dimethoate, penenation and metabolism, ^H; 

417: 

famphur, toxicity and metabolism, 434 
Sevin, inetabolite analysis, “Ct 454 
TDE, ‘iC: 356 
Radiation Effects 
S; blood volume; 788 
longevity; 860 
weight: 738 
peioxydasB' 

-/x: Drosophila melanogastet; 692 
Petrova albicapitana Busok - U,33 
[pitch nodule borer] 
habifs, development, x; 1028 
Phaenicia (formerly LucHia) cuptina (Wiedemann) - 

' X.5 

y-meat; reproductive potential; 752: 
y-, chemostetllant-meat; reproductive 
potential; 762 


parathion activation (liver),’H; 427 
pigeon 

parathion activation (liver), ^H; 427 
Pimelia angulata expiata (Payer.)- V.46 

y; (a) susceptibility and NA-contents (soft tissues); 

■ 762, 779 

Pimelia angulata lesnei (Peyer.) - v,4(i 

y: (a) susceptibility and NA-contents (soft tissues); 

762, 779 

pine' 

infestation detection, x: 1023-5 
pine beetle, southern; see Dendroctonus frontalis 
western; see Dendtoctomis brevicoritis 
pipetonyl butoxlde 
synthesis, *‘‘C: 501 
Plssodes sttobi (Peck) - V,i9 
[white-pine weevil], 
habits, development, x; 1028 
Planococcoides njalensis (Laing), - QO.IS 
[mealybug] 

feeding behaviour, cocoa, “C; 280 
Planococous cltri (Risso) - QQ.18 
[pitms mealybug] 
y; ,tf, cytogenetic studies; 592 
sexratio: 592 ' 


plant bug: see Ttygoiiutyliis fiilgatis 
Plathemi.i lydiii - F.!i 
[dragonfly] 

'“'Zn, iiptalii: and lu:;s: aci 
Platyirota stiiltnna (Walsiii(tti,iiii) . 

[oinnivoroii;; leaf toller] 
y; (c) mortality; K7i 
Plodia iiiKtpiiiictell.i [Hillnifit) - 
[Indi,an rnciil-niotlij 
y; lethal effects; lu,li) 
stage .siisceptihility; l()];.) 
sterility: 651, 1013 

plum ciirciilio: see CoiiotMclielus uenupliar 
Podisma sappot'tiiisc - H.l ^ 

0 ; clitonitisome ahcttatiuiis; 7,74 
Pogoiioniyrniox occidcntalls (Cress) - w, 14 
y; electron spin; 894 
pornacfj fly; see Diosoplilla nielatiogaster 
poplar 

Ctyptori'hyiicliiis lapathi liifciitatiCMi, »Co; ,6 
paraihion, absorption, ^®P; 491 
potassiiini-42 

Oaraiisins inoro.sus (CNS) inorg.iiiic ion ex¬ 
change; 252 

potpliytins, reduced 

DDT conversloii, hc; 367 
Portlietria dispar (Lliiimeiis) - U.25 
[gypsy moth] 

y: reproductive potential; ai6 
siieraiatogenesisi 838 
stage susceptibility; 816 
potassium palnUtate- 1 - “c 

Hyalophota cecropia (fat body), diglycetide 
iclease, transport: 192 

Melanoplus dlffctentiali5(fat body), diglyceride 
lelease, traiispott; 192 
potato tuberworni: see Giiorimoschenia opcreuklla 
poultry 

DDT, tissue analysis, HC: 362 
dimethoate, 416 
Prodenfa eridania (Cramer) - U .29 
[soiitliern armyworm] 

cliitlfi biosynthesis during iiietamorphosis, ‘'’C; 

93 

Pmdenia lituta - U.B9 
[cotton leaf wotm] 

Diptetex, detoxification rimehanlsrii, '<c, ®p. 

■ 38:i 

(«), «P: 386 

methylated Dipterex 387 
Prolan 

Aedes aegypti, resistance, “(i; 372 ,, 
stagesusceptibilltyd.a), 

372 

L-proliiie-3,4-SH 

Petiplaneta amerlcana, cmlcle synthesis: 235 
propionate- 2 -‘<C . , 

Ptototliecaaopfii, assimilation: 271 


proteins 

Aeder, aegypei (iKicyic), ’H; pf) 

Ataiiciis (liadeiiialin;, webl■*C: pij 
Ciillipliora cryilii'ucftphaln, biosynthesis, '''C: 105 
effect of ectlysom: 011 , 
103 

(f'vaty), 311: 23[i 
Caipodei: ctiilius (iipidcniml cells), ail; 836 
cliiroiuuiiids, precursors in, '‘'•C; 56 
Dro.sopliiiii hiiskii (polyteiiti cliiomosomes), an; in 
Drosophila rnelaiwg;isier, it; 92 
Gryilits bimaeiiliitiis, fl-coutaining, Mfi; 37 
Musca doiiiesttc;i (fat body), 3H; lOii 
(ovary), 3 H; ap} 

iilnidniuij pmlixus, viicllugenests, nil; ,171) 
Sebistocetcii gtegariti, sperriiiitogcnesis, '’H; 124 
X; Tenebtio imtliior (emit); 782-3 
ptotoiis 

Drosophila rnclitnogaster. genetic effects' 71,5 
Protoparcc sexta (Joiiminsoii) - ii. 4 (| 

[tobacco horiiworiii] 

B-sitostnrol inetainilisrii. nil; 218 
TDE, It; 356 

tobacco toluMncc, HC: 863 , 486 
Ptotophotmia tei'tiie-novae II.D. - x ,,5 

[nottlierii blowfly, carrion fly] 

»DT({,a), I'lC: :m 
y; nxidatinti ptocesses; 771 
pte-ii!i,iginiil stages; 827-8 
■/HCN: oxidation processes; Til 
I’tototliena xopfij - v. 1(1 

iicetate and prnpiiinate assimilation, I'lC; 271 
pietldines 

Dtcsopliiln mclaiiogiistcr, iiietaboUsm, HC: 67 , 87 
synthesis, it; 67, iiT 

I’s(!ud,iletia unipiiiicta (Haworth) - 11,29 
6 ; eye, bloelectrlcril response; 803 
l’silarnsae (Fabticjtis) - X.2fi 

[carrot rust fly] 

y: rcptoduciive |xiteiitial; ( 14(1 
Psocopteta - l „2 
[bark lice] 

fallout: ccologic.ll effeots; 960 
Psyllapyricola Fnetster - QO.lb 

[pearpsylhi] 

insect/plam exchange, J'tC; 317 
pterin 

Drosophila inelanogasiet, bio 5 yntliesla,*t: 58, 

puffs 

Cliitoiioiuu! lentans, ^H; 122 , lbh 
C hiroiionnis tltiimiiii; uio 
Dtosoplilla: 16 S , 

Drosoplilla biiskii, experimental induction, *ll: 97 „ 

KNAaildDNAsyniliescs,*!!; 1(14,160 
Drosophila liydet, 9 ( 1 : 230 
giant chroitiosoirics; 123 , 12 ,'i, 158 
Sciaraeoprophii.!, 3 |i. la 
x: Drosophila inei,anog,isict, Induction and pto- 
petties; 5G8. 







[puffs] 


[residue analysis] 


x/RNAse; Drosophila itielanogaster, in¬ 
duction; 563 

-/Drosophila (e)-contcnts; pattern rejuve¬ 
nation; 510 

puromycin 

Drosophila nielanugastet, arginine incor¬ 
poration, ®H; 62 

Mfllanoplus diffetentialis, flight muscle 

glycerolphosphate 
dehydrogenase; 69 

Schistocerca vaga, flight muscle glycerol- 
phosphate dehydrogenase; 

50 

-/DDT; ratlivet, enzyme assay, ‘‘‘C; 369 
-/ecdysone; Chironomus tetitans, ®H; 61 
pyrethtin I 

Miisca domesttca, metabolism, synergistic 
mechanism, “C: 468 
I’yrrhqsonia nymphula(Sulzet) - F.2 
haemolymph circulation, 249 

pyruvate- 

liombyx mori, trehalose biosynthesis; 45 
(U- iC)pytuvate 

Musca domestica, glycolysis; 47 


Q 

queen 

X (partial body): Apis mellifera, viability; 606 
Queensland fniit fly: see Dacus tryoni 
quinacrine mustard, nionofunctional(ICR 100) 

-/x; Drosophila melanogaster (spermatozoa); 

669 

-,x; Drosophila; 738 
quinolinic acid-Ml 

nicotine biosynthesis: 492 
quinolinic acid-2,3,7,8-“C 
nicotine biosynthesis; 492 


R 

rabbit 

dieldrin, metabolites, '■'C; 341 
diraethoate, 416 
patathion activation (liver), 427 
TDE inhalation. '“C; 355 
radiology (see also under x-rays) 
infestation detection, ™St; 1017 
radon 

Drosophila melanogasterfemb); 761 
rat 

Physiology and Biochemistry 
mRNA (Calliphora); dopa-decatboxylase 
activity, I'lC; 104 
Insecticide Metabolism 
aldrin, “C; 341-a 
Azodrin: 391 


BHC: a- and y-isomor elimination, ’tl; 33.3 
brain, distribution, ‘‘'C; 331 
microsomal enzyme activation, ®CT; 3ii2-3 
qatbaryl, catbonyl-*^C: 455 
methyl-‘*C; 458 
naphthyl-‘^C; 455 

CCI 4 ; hepatic metabolism, ‘t: 323-7 
rchlordan, •■‘C: 378 
chlotothion, toxicity, “C, 379 

Colep, ‘‘‘C: 430-a 
DDT, skin penetration, mc; 435 
DDT-rnetabolizing enzyme assay, liver, ‘^C: 369 
dieldrin, metabolites, analysis, *^C; 341 
toxicity, 340 
skin penetration, '^C; 435 
Dlpterex, ‘■'C: 380 

detoxification mechanism, ®P: 381 
nervoustissue, “P; 382 
dimethoate, ®*P; 416 
Di-Syston, ®*P; 401 
famphiir, skin penetration, ®H! 435 
Imidan, “C; 443, 445 
malathion, skin penetration, •'•C: 435 
toxicity, ‘t, ®S; 379 

methyl patathion; activation and degradation, '’^P; 

431 

I-accuniulation in thyroid, i3ii! 

420 

nicotine, demethylation, 484 
gastric excretion, •’’C; 472 
disposition and itietaholi,sm, '■'C; 478 
N-methylcarbamates, hepatic enzyme system, '"'C: 

467 

N,N-dimethyloarbamates, hepatic enzyme system, 
“C; 4C7 

patathion: liver mictosomes, “,S; 42C 
liver slices, ^H; 427 
phenyl-_N-methylcarbamate-‘^C: 461 
tonnel, metabolism and lesldues, “P; 433 
rotenone- 6 a-'“*0; 493 
Sevin, skin penettation, 435 
suraithion, activation and degradation, “^P; 431 
tepa, metabolism and anti-tumour activity , ®P; 

497 

thlotepa, metabolism, ®*P: 600 
RliE ' ' , 

n(14MeV),y; silkworm (e): 898 
,11(14 MeV),y(W’Cs)! silkworm gonia; 701 
n(detonation),x,y: Drosophila, Motmoniella; 712 
n(fteion),y(i”C 5 ); 702 
repellent 

mosquito-, bioassay, “c; 1046 
“I; 1046 

residue analysis* 

by neutron activation; 1039 

combustion apparatus for ‘‘‘c-labellcd insaotiddes: 

1050 

,* See Table 4, under individual insecticides. 
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[resistance] 


[lihypatia pui‘puratiij 


resistance , 

Anopheles alliiraaniis, caihaniate., nc; 464 
iilattella gennanica, genetics of; 33,1 
Culexsp,, UDT-, ‘C: ,368 
Ciilcx pipieiis quitKiucfascianis, carlamatc-, ' 
Hi; 464 

Ciilex tatsalis, DDT and analogiiH, Mc; 373 
DDT-liydroxylation, role in, I'C: 3 fiH 
Dro,sophila, genetic;; of; 321 
X; Drosophila, iinluciion of; 321 
Euxesta notata, DDT-, niechiuilsin, nc; 3,59 
mosquitoes, genetics of: 321 
Musca domestica, genetics of; 321 

diazinon-,jiiiecliaaisrii3, 

'■>C; 447 

pfieiiyl Jf'inethylcarbamates, 
role of detoxicaiiaii 
niediatiisrii, ‘■'C: 46,5 
Stomoxys calcitrans, geiifttics of; 321 
rctranyelins nrticae, nniltuhion-, niechanism, 
'“C: 410 
parathioii", iiieehanism, 

41; .410 

respiration 

measuring technique, I'lC; 1047 
Reticulitermes flavicepts(Kollat} - K.3 
[eastern subterranean termite] 

/(waste ptoduois): control: 1037 
reviews 

Labelling 

methods of marking insects, with special 
: reference to Orthopteia; 7 
Physiology and Biochemistry 
biochemical studies of ecdysone control of 
chtoniosomal activity; 74 
giant chroriiosoiiics; 228 
puffs in giant chtoiiiosomes reveal activity 
of genes which trigger off a honiione; 123 
structure and function of iiiterphasc clirouio- 
somes; 00 

biosynthesis rrieehanisiii of silk fibroin; 64 
lipids and their nietabollsni in Insects: 13B 
biosynthesis of cholesterol; 184 
insect steroids; 183 
utilization ofsterQls by insects; 187 
trehalose in insects; 44 
water regulation in insects; 29 
Insecticides 


genetic studies on insecticide resistance: 321 
bioohemistty of dieldrin and Telodtitt; 33!) 
metabolism of DDT it! Insects: 3S6 
radionuclides in plant protection and pest 
oomrol: 320 

. General 

atomic energy In ladlatlon damage; 106!! 
atomic energy in Insect study and control; 1007 
food supply and atomic energy research: 90!! 


isQtopes in the food-canning industry; 107u 



I,', 

■i! ; 

■/‘i 

I!.| 

if! 


iniicct control tactics (particniariy regarding 

ecology); luiii 

(pattlciil.-irly iignliistuiu.sqiiitoc.i): 

IdiJii 

ifriidiation; present ,'uiti future applications; !!(!] 

insect cuiiirol (by ionizing radiation); 10(12 

massive radi;)tioii Kichniqiaa.; 9 (';;i 
imcte.iir energy in agtieiilturt;: lOdtl 
radioactive traucts in ngticiiitiirnl entomology; 1074 
radiation, radioactivity, iiiul insects (book); io 72 
t.idioisotopes and ionizing radiations in cntoniology 
(hibliogtiiptiy); 1051 

radioiMiopes and radiation in applied entomology, 
uses of: looi,! 
radioisotopes and ionizing radiation in cntoirmlogy, 
use of; 1073 

riKlioisutupcs anil ionizing radiation in entomology, 
ptesum knowledge on tiic use of; 1(164 
radioactivity in entoiiiology and insect-pest control; 

1063 

5icrilc-iriale technique 
adv,inces in insect population coiittol by thesMT; !)71 
atomic energy in insect stcrlllzaiioii: 96fi, 968 
aiitocidal nietliod in pest controi; 1)64 
sterility method fur Insect control ami conventional 
methods: 960 

sterility principle of imuci population control: 970 
Miscellaneous 

gametogeiiesis as a (radiation) target; 565 
tadiosensitivity of germ cells; 539 
grasshopper and neuroblast techniques; 530 
liliagoletls cetasi Linnaeus • X ,35 
[clieity fnjit fly] 

fllglii, range and (luration, 896 
labelling, 2 !!(i 
R!iagoletisponionella(W.al5li) - x. 3 .'j 
[apple HI,iggot] 
labelling, ro,5r; ti 
llliodnius prolixins(,stlil) - Q.I 8 

amino acids, nutritionally essential, •'•C; 91 
NA, ptotciii; synthesis and traiisfur (vitellogenesis), 

“fl; 179 

X: moulting; HOfi 
recovery; H 0 (j 

y: tcptoducrlvi; Ixihaviour; 6 , 3 !) 

.sterility; C3(l 

Xi y: comparison of uffccis on teproductloii; 639 
Rhynchosciara angelae - x.'ifia 

DNA (polytenc clitoniosonies], ^I|: 156-7, ,522, 

I!NA (polytene cliromosomes), 41; 1,56-7 
RNA [salivary gland), SH: 13,3 
oogenesis, *11; 250 

polytene olitomostsme iiicratollsiM, ’ii; 250 ' 

speiniatogenesis, Shj 250 

y: DNA (polytene chtoinosomcs); 522, 

Rhypitfi,! purpnrata - U .2 
pigmented wing arw, »S: 2B2 
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[Rhyzopettlia dominica] 

Rhyzopeitha doniinioa (Fabricius) - V.5 
[lesser grain borer] 
y; stage susceptibility: 1013 
sterility: 651, 1013 
ribonucleic acid (see RNA) 
rice 

y: disinfestation: 811 
rice moth: see Corcyta cephalonioa 
rice stem borer: see Chilo supptessalis 
rice weevil; see Sitophilus oryzae,- sasakii 
RNAse 

Drosophila melanogaster, puff induction; 66 S 
-/x; Drosophila,germ cell sensitivity; 553 
RNA (ribonucleic acid) 

Anthetaea petnyi, ^H: 113 

ptotlioracic glands, during 
activation and secretion 

150 

Attacus tioini, ({5), iC: 142 

silk gland, 138 

Bombyx mori (silk gland), (£5), ‘t; 142, 175 

SSp. Ill, 11/320, 

131, 136 
HC,**?: 132 

Calliphota erythiocephala (imaginal disks), 

238 

(oocyte), 31-1: 118 
yolk formation 
(ovary), 3H: 239 
(^) (epidermis), 
ecdysone.effectof, 
“C: 173 
33p; 174 
eedysone on 
metaholism.^^P: 
74,76,103,1,59,174 
uracil incorpo¬ 
ration, “C; 172 

Calpodes ethlius (epidermal cells), 3H; 236 
chironoroids, precursors in, 3'*C; 56 
Chlronomus tentans, puffs, 3 h: 122, 158 
Chironomusthuromi (giant chromosomes), 

' . , 130 

after trypsin, 3 h; 167 

Chorthippus brunneus, rfmeiosis and spetmio- 
genesis, 129 

Chortophagaviridifasoiata(enib), (neurobl'ast), 

’H; 134, 169, 170 
Cyrtacanthacris tartarica, cCmeiosis and ,: 

spermiogenesis,3H: 

129 

Diptera (salivary glands), puffs, 3 h; 125 
Drosophila buskil, puffs, ’Hi 97, 184, 166 , 

hydei (salivary gland), 3 Hi 112,161 

, , melanogaster, ’H; 23 , 568 

(salivary gland), ’H; 

'■ 126 ; 

(X"Chromosome), ’Hi 
' ■ ■ 146 


[Romalea microptera] 

Drosophila melanogaster, DNA-associaied - .”P: 1,40 
nucleolar organizer, ’H; 

33P: 97-h 

^ spermatogenesis, ’H; 152 

Dytiscus marginalis, oogenesis, ’H; 178 
Hyalophora cecropia, ’H; 171 

(p), in diapause, development, 
, and after injury, ”P,: 182 

mealybug, ’H; 115 

Melanoplusdifferentialis(spermatocytes), ’Hi 181 
spermatogenesis, ’H: 143-4 
Musca domestica (fat body),’H; 168 
(e), MC; 155 
(oocyte), ’H; 118 
oogenesis, ’H; 116 
(ovary), yolk formation,’H: 239 
synthesis and transport under 0 - 
deprivation and reduced 
temperature, ,’H: 117 
Oncopelrus fasciatus (oocyte),’H: 118 
Panotpa communis (oocyte), ’H; 118 
Rhodnius prolixus, synthesis and transfer, vitello¬ 
genesis, ’Hi 170 
Rhynchosciara angelae (polytene chromosomes), 

’H; 156-7 

(salivary gland), sedimen¬ 
tation characteristics, ’Hi 
133 

Sarnia oynthia (prothoraoio glands), during acti¬ 
vation and secretion, ’H; 150 
ticini,”Pi 137 ' 

Schistocerca gregatia, meiosis and sperm iogenesis, 

’H; 129 

spermatogenesis, ’H: 124 
Sciata coptophila ()!) (salivary gland), nucleolus, 

’H; 232 

silkworm (25) (silk glands), '’C: 151 
”P;.176 

aotmoniycin D, effect 
of, ’H: 103 

Sraittia(S) (salivary gland), nucleolus, ’H: 233 
patthenogenetica (i),’H: 130 
-m-, Calliphota erythfocephala: Induction of 
dopa-decatboxylase, *'*0: 104 
-t-, Bombyx mori, sequence in terminal region, 

’’C; 153-4 

Srnittia (salivary gland), synthesis,'*Ci 119 
Tenebtio molltor, methylating enzymes.,, 

: metamorphosis, ’t: 65 
-r-. Drosophila virilis (80S ribosomes), ”p! 141 
Rogot , 

lemon, systemic effects on, ”Pi 414 
mouse, effects on I-tutnovet(thytoid),,‘”1; 418 
Romalea mictoptera (Palisot de Beauvois) - H,1 
[eastern,lubber grasshopper] 

DNA distribution in meiosis, spermatogenesis, ’Hi 

sperm chromosome alignment, ’H: 251 


ronncl 

cattle (cow), riietabolism iind residues, ”P: 433 
mosquito repellent hioassay; 1046 
tat, tUBtabolisiii and residues, 32|i; 433 
sheep, niembolism and residues, 33 [); 433 
root maggot, spotted; see Eiixesta notata 
rootworm, western cum; seeDiabrotica virgifeta 
totenone-Ga- ’’c 

rat, hepatic enzymes: 493 ' 

s)mthcsl 8 (setiiimicro scale): 494 
rubidium- 8 C 

l.ygus hospeius, feeding rates; 286 


safrole 

synthesis, ‘’C: 501 
salivation 

Aedes aegypti, ’H; 279 
Sarnia oynthia (Draty) - u,43 
[Cynthia moth] 

cuticle {^). constitution, ‘“Cl 234 
pNA synthesis, metamorpliosis, ’H: 120 

(ptotlioracicglands), “H: 150 
RNA synthesis (prothoraoio glands), ’H: 150 
Sarnia ricitii - u, 43 
RNA (silk gland), ”P; 137 
Satcophaga biillata - x.29 

amino acids ftora a-hydroxy-y-oxoglutamate- 

«C; 85 

Sarcophaga petegrina - X,29 
XI (a) longevity: 863-4 
sawHy, j.ack-pino: see Neodiprion pratti 
Virginia pine: see Neodiprion pratti 
wheat stern: see Cephas cinctus 
Scaphytopiiis magdalensls - Q( 3 .G 
‘”Cs; abundance: 958 

Sceliphron cementatiuin ■ W.24 (miid-daubet 

wasp) 

nest building with radioactive mud: 309 
,, transport of radioactive niatetial: 310 
Schistocerca gregatia Fotsk - H ,1 
[desert locust] 
detoxication. I 259 
fat body proteins, ovarian development, ‘“Ci 
■ ' 70 

neiitosecretory system, ovarian development, 

, , ^ ”Si 244-6' 

RNA synthesis, spermatogenesis,’H: 129 , 

RNA and protein syntheses, spermatogenesis, 

, ' ’H: 'l24 

ttansglycosylation in, ‘tel 50 ■ 

, tyrosine metabolism, ’’C: 75, 102 , 

7 ! lethal effects: 818 , 
metabolism! 818, 

Schistocerca vaga - H ,1 
' (flightmuscle) glycerolphosphate dehydrogenase 


[siikwomij 

Sciara coprophila Unmet - X .20 

DNA synthesis, puffs (tissue culture), ’H: 121 

salivary gland chroniosoTiies, ’H: 231 
RNA (nuclear), (salivary gland). ’H; 232 
scorpionfly: see Panorpa communis 
screw-worm fly; see Callitrog,i hotninivorax 
Cochiiorayia liominivotax 

semen 

Aedes aegypti, labelling, aip; 236 
Anopheles quadtimaculatiis. Libelling, ”l': 2 BC 
'‘'C-serine 

Bombyx mori (silk gland), tRNA (glycine-specific): 

, 154 

Pliotmiaregina, phospholipid: 2 ig 
D-setine- ‘“C 

Bombyx rnoti, biosynthesis; 108,226 
L-serliie-‘“C 

Bornhyx mori, biosynthesis: 108 
(“C3)L-serine 

Mtisca domestioa, phospliolipids: 191 
serotonin [= 5-liydroxytryptatnine) 

-A: Drosophila n)elanoga,ster; 687-H 
Settatia raarcescetis 
DDT, ‘t; 375, 

Sevin 

labelling, SH: ,722 

Miisca domestlca, metabolite analysis, ‘“C; 4,54 
synergists, “C; 601 

Periplaneta ametlcana, metabolite analysis, ‘‘‘C: 454 

cattle metabolism and residues: 460 

goat, metabolite analysis, ‘“C; 454 

guinea pig, wc: 455 

man,A“C; 455 

rat, «C: 486 

skin penetration,’H: 435 
apple, metabolism and residues, ‘“C: 466 
beans, metabolite aialysls, ‘■‘C: 454 

metabolism and residues (foliage), ’’C; 459 
cotton, metabolite analysis, ‘“C; 454 
synergists, ‘“C: 601 
sheep 

dimethoate, aspj 416 

ronnel, metabolism and residues, 433 

Shell SD-4294, asp. 438 
sheep maggot fly: see Lucilia sericata 
Shell SD-4294 
sheep, aip. 438 
silkworm - d,. 

Physiology and Biochemistry 

fibroin synthesis (silk gland),‘“C: 86,131 

RNA (silk gland), ’H: 163 

:■ ’’P:' 176:'.,' .. ■' 

.G.ene,tics 

1034(book)' 

Radiatlon Effects 
genetic effects: 509, 542 
^ genome complexity; mutagenicity and 
susceptibility: 607 
mutations (specific loci): 024 


447 






[silkworm] 


[sodiunhUS] 


imitation-and dose-raies: 730 
spetniaiogeiicsis: 550-1 
spermatogonia, recovery; 543 
sterility: 550-1, 055, 727 
radiation/ii-btotnodeoxyuriiline; gonia: 729 
radiation (ftactionaieii); gonia.- 733 
mutation frequencies (c/): 631 
y; cocoon fornwtion: 1033 
preservation: 1031 
gunia, genetic effects; 701-2 

mutation- and do,se-nates: 730 
(eiiib) larval and cocoon characteristics: S26 
lethal effects (e); 693 

(р) : 1031 ■ 

(с) : 1032 

muratioii frequencies (o'); 681 
repair irieclwnisms; 686 
n(W MeV); gonia, mutation- and dose-iates: 

730 

visible teccs,sives; 701-2 
lethal affects(e); 89S 
tepair mechanisms; 6S6 
nlfissiori); gonia, visible, tecessives: 702 
repair mechanisms; CS6 
X; gani,-!, mutation- and dose-rates: 730, 732 
spennatogonia, cytological studies; 543 
secondary spettr.itocyies, LD 50: 652 
cogane,sis: 654 
latent polyhedral virus; 771 
'/ethyleniniine; cell killing and genetic 

effects: 755 

‘/lialogenated base analogues: genetic effects: 

genetic effects; 699 
RUE (n 14 MeV, y ‘^’Cs): 701 

(nl'iMeV, y): lethal effects(e): 898, 

1033 

(n 14 MeV, n fission, y); 686 
silkworm, oak: see ,-\ntlieraea petnyi 

Sitex loiigicauda Middlk. ■ W,23 
insect density, x; 1030 

Sitopliiliis gtanatiusfCalandra granatia) (Linnaeus) 

- V.19 

[granary weevil] 
electrons: developnieiii; 887 
lethal effects: 887 
sterility: 887 
y; development; 887 
disinfestation: 811, 870, 872, 899, 1001,■ 

' 1014 

fertility: 1014 

lethal effects; 653, 811 , 872,887, 899, 

1001 

mortality: 1014 

sterility; 653, 811, 870, 887, 899, 1001 
susceptibility (laboratory and wild strains): 

, 870 

'/culture environment; stage susceptibility: 

883 ^ 


y/rearing medium: stage susceptibility: 900 
x/0: radiation injury: 66S 
detection in wheat kprnel, X: 1045 
habits and development, x: 1046 
Sitophilusoryzae (Linnaeus) - VJ9 
[rice weevil] 
parthenogenesis; 768 
,r. 760 

lethal effects: 663,1013 
stage susceptibility; 1013 
Sterility; 653, 1013 
x; oviposition; 768 
Sitophilus sasaltii (Takahashi) ■ V.19 
[rice weevil] ^ 
parthenogenesis; 768 
x; oviposition: 768 

Sitophilus zeamais Motsclmlsky - V.19 
y: disinfestation: 811 
lethal effects: 653, 811 
sterility: 653, 811 
x: oviposition 
parthenogenesis: 768 
e-sitosterol 
Bombyxraori: 136 
Musca domestica(l); 203 
Neodiption pratti; 214 
Periplancta araeticana; 218 
Protoparce sexta: 218 
y-sitostetol 

Periplaneta araeticana; 218 
Protoparce sexta: 218 
Sltottoga cerealella (Olivier) - U.13 
[Angumois grain moth] 
y: development: 830-2 
(i), early, intermediate and late; 831 

(p), early and late; 832 
life history, X; 1042 
longevity; 830-2 

reproductive potential; 830-2, 1013 
stagesusoeptlbility; 830-2, 1013 
weight: 831-2, 

SKF 525-A (B'diethyi-aminoethyl- 

diphenylpropyl acetate) - 
Trlatoma infestans (n), DDT internal polar 
metabolites, effects on: 

368 

Smittia sp. - X.9 

RNA (nucleolar), (silk gland), ®H: 119,233 
Smittia parthenogenetlca-x, 9 
RNA synthesis({), >11: 130 
SMT; see sterile-male technique: 

snail 

DDT metabolism and residues, 367 
sodlum-22 , , 

Aedes aegypti (£), fluxes and net uptake of Nat 42 
Carauslus motosus (CNS), inorganic ion exchange: 

'252 


448 


[.(Odium acfitato-l- ‘''cj 
.sodium iioetarc-l- 

Acantlioiiiyopscliiviget, mtpem; biosytiiliesls: 

71 

Apis inelllfera, f.nty .icijs from royal jtilly; 

iiiia 

Leticoplinea maderae, flat body mtit.ibolism, 

14^', 

Ncotlipritiii pratti, fatty aelds: 213 

liisect/host sturols: 214 

sodium acetate- 2 -‘\; 

Acamliomyops clavlger, terpeiie liiosynitiesis: 

'n 

sodium butyrate-l-“c 

llyalopliora cccropia, lliiitl i.Hctaliollsm: lliii 
sodium butytate- 8 -“c 

ilyalophora cBctopia, lipid inetahollsni: 199 
sodium fotmatc-*'*C 

I'liotmin regiiia, phospliolipidf,; 219 
sodiiiin palmitam-i-Mc 

Liiucopliaea madctai;, fat liody mewliolisim 224 
sodium stcatate-l-’‘c 

Apis iiiKllifera, fatty acids from royal jelly; 2 ' 2 ;i 
sodiiitn sulphate- >'’,s 

biittetfliei!, pigmeiiicd wing area.s: 2(12 
soil 

Aaodrin, systemic activity in, ”P: ;i ()3 
DDT residues, i^Ci 357 
tliazlrioiuiict.iboliies,residue.s, '<C; 448 
southern arinyworiii; sec f'todenia eiidanla 
soutlierii pine beetle; see Demlroetomu ftnmalis 
space tests 

Drosophila melanogastet, crossover; 709 
iiiutailoni; ()H(j 

.S’paerodetus stenosiomui 

‘«Cs, Wologlcal half-life 111 : 41 
spiders* 

foodoliain, »P; an 
‘’’Cs: 300 

stable fly: see Stoinoxys calcitratis 
Srenomorplia puncticollis LcCmite - v. 4 (l 
tadioniKlide accuimilatimi ftmii fallout, ‘“'Cs: 

308 

.sterile-male teclinique (SMT) 
insect control by: 304-fi, iiGB-o, 

97|j-4 

report on statm of prelltMlnary work (July l!)f;4), 
with ilsied species: 971 
Anopheles (luadrimacitlatus, field hehaviemr: 

'907 

, CarpocaptapoRionella, ptospects; !)7l, 

M«-f) 

, Ceratltiscapitaia: 971 , dbo, iwh, yoi 

(Oitmal Arneilca): 117(1, 

, .986-7,989, 1)90 

(hrael): m 

* Sec also imdct Ageleiildae, Atglopldae, 

I'peitidiie and Tlietidildae(TalUc 1, At, 1, l,a, ?, 
and 11), , : 


[siilpliiityl coiiipaunds] 

y; Coratiiifi capitatuv (|,.itin Aiuericn, project): !.)84 

Cnmiii,!, prospects): 993 
Coclilioniyia liomiriivorax (Mexico): 9112 

(Soiitlleastetil iJSA); 

983 

allergy; 967 
production plant; <192 
Ditciii; cuciirliitite (Rota, island of); t )!)4 
Dacus ilOMalis (Guam): 977 
ilii'polate! piisio, piuspccis; (i 37 
Ips confitsus, pro.spects: 843 
i.eucopteta coffeclla, prospects: 1000 
luicilia, prospects; 632 
l.iif;l!iiisert(;ata, fiiilure, possible causes; 979 
x; Mclolonilia vulgaris: 975 
y: Faraiiiyeloi.i ttiiiisitella, prospect,s: 99 (i 
lectiiuipiiota gossypialla, mating frequency; 995 
kcctiiiopliofa malvella, prospects: !) 94 <.a 
Hhodiiiiis prolixus, ptaspecK; 631 ) 

.*it«m«(;h(iiiis lap!ithi(l,iimaeu5) - v.lil 
[poplar and willow weevil] 
liahlfs, development, x; 1028 
iiU'itiioclKitus mangifetae (Pabricitis) ■ V,19 
[mangoseed weevil] 
y; lethal effects: 879, 10 I 8 
sterility: 1018 

sterols (sec also under individual sterols) 
utilization by insects (review); 187 
Aiitli(inoimis graiidis, utilization, *< 0 ; 200 
Musca domestical '203 
Neodiprioti pratti.- 214 
stick iiKcct; see Carausius morosiis 

Stoinoxys c.-ilcitraus(l,ltin.'ieus) • X.19 

(.stahlc lly] 

liiscdicidc resistance, genetics; 32i 
liaycr 22408, mciaiiullsm and toxicity, »p: 4 go 

DDT, 5-.and K"stmiiis,'•‘C; 376 

nietepa, metabolism, »p| 495 
Ihiotiipa, metaholisin, «i>! 500 
sircptonlgriii 

■,x: Dtosopliila iiielariogastcr, .‘ipeririatogene.sisi 

829 

Stroliane 

Antlionomiis grand!!, DDT-synergist, ‘■'C; 363 
!tromiimi-fi!) 

Illwgolctls iwmontilla, labelling: 8 ' 
sttontluiii-90 

fiillout, Insect vectors; 30C 
-/*)'plane-source Itradiator; 759 
sucrose- 

Agtotls orthogonla, food consumption: 281 
Apis infilllfera, royal jelly blosyniltesis: 43-b 
Pliaenlcia setlcata, fllgiit exhaustion studies: 27o 
iiigat cane Iwjct; sec Dlattaca sacchatalis 
sulphutyl compounds 

'/x: DrOMphlla mejaiiogastet: 694 




[sulphur-3B] 


[3H-tliyniidine] 


[®H-tliyraidiiie] 


[Tribolium castaneiini] 


sulphur'35 

Aedes aegypti, feeding habits: 276 
Bayer 9017; calves: 603 
Blattella gerraanica, amino acids; 69 
butterflies (wings), pigmented areas: 262 
dragonflies (wings), haemolyrapli circulation: 

249 

Galetuca tanaceti, adult reproductive diapause: 

264-6 

Gtyllus bimaculatus, S-araino acids and 
S-proteins in: 37 

malathlon: forest fauna: 404, 407, 412 
millet, phorate residues: 400 
Orthotylus vitescens, dispersion: 297 
parathion; rat liver: 426 
rat, chlorothion-, malathion toxicity: 379 
Schistocerca gregaria, amino acids; 244-5 
sulphutyl fluoride 

graham flout, decomposition in, 330 

sumitliion 

guinea pig, activation and degradation, 431 
tat, activation and degradation, 431 

Sympetrum vulgatnm(Linnaeus) - F,8 
haemolyroph circulation, 249 

synergists 

DDT, «C; 363 

phenyl N-roethylcatbamates, ‘<C; 465 
pyrethrin, i'>C: 329 
pyrethrum, 601 
Sevin, Ki 501 
Systox 

homologues, hydrolysis and isomerization, ^^P: 

399 


T 

Tatdigtada 
x,uv: 897 
TDE 

Atgytotaenia veluiinana, 356 
, Blattella geimanica, ^C; 386 
Periplaneta americana, ‘‘•C; 356 
Protdpatce sexta, 356 
man, inhalation, ‘^C: 355 
rabbit, inhalation, *^C: 355 
rat (liver), DDT-metabolizing enzymes, 

369 

Storaoxys calcitrans, ‘tl; 375 
Tegenatia - AR.l 

benzoic acid, “C: 227 
Telodnn-^^C 

Aedes aegypti, f^C; 34? 

Laphygma frugiperda, “C; 348 
mammals, transplacental passage; 339 
Aspergillus flavus, •''C: 349, 
niger, 'fCi 349 

Penicilllum chrysogenum., “C; 349 
notaturo, “C: 349 : 


Tenebrio molitot Linnaeus - V.46 
[yellow mealworm] 

excretion (Malpighian tubules), 248 
fatnesol metabolism, *'•0; 63 
t-RNA methylating enzymes, changes during 
metamorphosis, *‘‘0: 55 
water exchange, ’Hi 256 
„B; longevity: 860 
y; haemocytes; 776 
longevity: 358-9 
radiation profile; 858-9 
stage susceptibility; 858 
X: (emb) amino acid pool; 782-3 
, (emb) free a-amino nitrogen fiaction; 782-3 
(j!,p,a)0-oonsuraption: 778 
(emb) proteins; 782-3 

Tenebtoides mautitanicus(Linnaeus) - V.46 
[cadelle] 

y: lethal effects: 1019 
tepa 

Musca domestioa, metabolism, ’t; 496 
rat, metabolism and anti-tumour activity, ”P: 497 
-,y: fruit flies, sterilizing effects: 749 
termite ■ K 

y: contiol: 1037 

termite, eastern subtetranean; ,see Reticulitermesfiavioeps 
testis 

y: Anthonomus gtandis; 823 

CochliomyiahominivoraXiCytologioaleffects; 801 
X: Drosophila simnlans; 598 
tetramlne{see 8,4,6-tr!s(l-azltidinyl)-^-ttiazine) 
Tetraraorium caespitum (Linnaeus) - W,14 
y; electron spin; 894 
Tetranyobus telatius (Linnaeus) - AC. 14 
[two-spotted spider mite] 
y: fertility: 766 
sex ratio; 766 , 

Tetranyobus uitioae,Koch - AC, 14 
[two-spotted spider mite] 
amino acid requirements, *^C; 98 
coloured lights: Ingestion, ’*P: 284 
malathion, resistance mechanism, “C: 410 
malathlon carboxyesterase, properties, ’H, *^C: 411 
parathion, resistance mechanism, ’H: 410 
terpenoids 

biosynthesis: 185 
thulium-170 

marine piling, inspection: 1022, 1041 , , 

’h- thymidine 

Anthetaea petnyi, DNAi 82,139, . 

polyphemns (prothotacic glands), RNAi 
, ■ 160 

^ Aedes, dataphylla (brain, chromosomes), DNA: 145 
' Bombyxmoti(t5) (silk gland), DNA; 131, 237 
Calllphora erythrocephala (iraaglnal disks), DNA; 

238 

Chlronomus tentans (giant chtomosoraes), DNA: ;,, 

' .114' 


Chottophaga viridifasciata (ernb) (neuroblast), 
DNA: 134-5 
nuclear histone synthesis, 
spetmiogenesis: 57 

Cytacanthactis tattarica, DNA, spetmiogenesis* 

129 

Drosophila, embtyogenesis, oogenesis, DNA: 

149 , 

,, Dto,soplula buskii, puffs; 164, 166 

roelanogaster (polytene cliromo- 
somes), DNA: 160 
oocyte, DNA: 127-8 
salivary gland, DNA: 

, 126, 147 

spermatogenesis, 

RNA: 152 

inductionof lethals in; 

14 

spermatogenesis rate; 
570, 882 

Drosophila simulans (salivary gland), DNA; 

126 

Dytisous matginalis, DNA, oogenesis; 178 
Hyalophota ceoropia(p), DNA: 120, 171 
Melanoplus differentialis, 

DNA, spermatogenesis; 143-4 
X-chromosome; 148 

Onoopeltus fasciatus, haemocytes, incorpo¬ 
ration: 241 

Rhodnius ptolixus, DNA, vitellogenesis: 179 
Roraalea raioroptera, DNA, spermatogenesis: 

- . , m 

sperm chromosome 
alignment: 251. 

Rhynchosclara angelae (polytene chiomosomes), 
DNA t 158-7 

Sarnia cynthia, DNA; 120 

prothoracic glands, RNA: 150 
Sciaraooprophila, puffs, DNA; 121 . 

salivary gland cluomosomes, 

' DNA: 231 ' 

y; Rhynchosclara angelae, DNA: 522 
-/yi Drosophila melanogaster, mortality rate 
(«)l 17, 18 
(a); 16 . 

x: Chottophaga viridifasciata, DNA; 520 
Wc-thymidine 

Drosophila, DNA, oogenesis, embryogenesis: 

149 

Dytisous marginalls, DNA, oogenesis: 178 
. Thytidoptetyxephemetaefotrais - u,39 
[evergreen bagv/otm] 
y; stage susceptibility: 834 
radiation profile: 334 
tick: see Hyalomma asiaticuni 
toad 

parathion activation (liver), Hi; 427 


tobacco alkaloids 

'^C absorption and assimilation from ^^CO, and 
NaH^CQ: 488 

biosynthesis, ’H-incoiporation: 491 
‘■'C,(”N)inootpotation in biosynthesis; 489 
Niooiiana plants, metabolism in, i*C, (‘®N): 487 
Nicotlana nistica, nicotine-'^C, (*®N}, iiietaboli,sra; 

' 490 

tobacco budworni; see Heliothis vitescens 
tobacco homworm; see Ptotopatce sexta 
tobacco moth; see Ephestia elutella 
tobacco wirewotro: see Conoderus vespettinus 
toluamide-N,N-diethyl prolylacetaniliile 
mosquito repellent btoassay: 1046 
tomato fruitworm; see Heliothis zea 
Toxaphene 

Aiithonomus grandis, DDT-syneigist, ^^C:. 363 
trehalose 

insects (review): 44 
Bombyx morl, ^'•C: 45 
Ttiatonia infestans - Q,18 

DDT-hydtoxylation in resistance, **C: 368 
DDT-metabolites. ‘*C: 351 
Kelthane®-‘^C: 351 
Tribolium •V.46 

x/N: stage susceptibility: 901 
-/O: abnormalities; 901 
stage susceptibility: 901 
Tribolium oastaneum Herbst - V,46 
[red flout beetle] 

n(4,6MeV): (a) dominant lethals: 676 
reproductive potential: 919 
n(4.6MeV)/temp»fatute/sex; reproductive 
potential: 919 

n(14MeV}: reproductive potential: 919, 920-2 
n(14 MeV)/temperamie/sex: reproductive potential: 

919,921-2 

nf: reproductive potential; 920 
nf/temperatute/sex; reproductive potential: 920-1 
y::760 ; 

lethal effects: 653, 869, 

, stage susceptibility; 869 
. sterility: .653'. 

x: competitive insects (T. cbnftisuiri): 059 . 

germ cells; 814 , 

dominant lethals, modifying factors:: 638 
quantitative traits: 929 „ / 

reproductive fitness:; 913-4 ' ' ' 

potential(a): 675 
selection: 612, 913-4 ; ,' 

■/Badllusthuringiemis: lifespan: 892-3' .. 

: protozoan diseases: 890 

-/miorobes; Insect control:,, 893 . . 

•/pathogens;, lifespan: 891-3 
-/hypothermla/sex/age: getmcellti 814 ., 
-/aulphoxide: susceptibility:, 676 
-/temperature: germ cells; 888 : 

reproductive potential (single- and 
mixed-species cultures): 923 








[Tiiboliuin castaiiaum] 


[(2-“C)uracil] 


■/temperature/agc/coexistonce; reproductive 
potential! 922 

Filt {n4.6McV. r250 kV): fi77 
popiilaiiDu counter, irradiated colonies: 1049 
Ttibolimn confusmii Jacqtieiin du Val - V.dfi 
[ccnfuied flout beetle] 

Cl! inoiphogenesis: 302 
heavy ions; development; iMl 
disinfestation,(commercial): S72 
firiiess; 851 

lethal effects: 653, 846, 369, 672, 880, 
1019 

longevity: 880-1 
reproductive potential: 657 
stage susceptibility: 346, 867 
sterility: 653, 657 
susceptibility: 1013 

susceptibility and NA-oontents (tissues): 779 
-/CO;: mortality: 903 
-/gelatin: development: 904 
mortality: 904 

-/tearing medium: stage susceptibility: 900 
-/teiTtperaturo! mortality: 903 
s: competitive insects (T, castaneum): 959 
dominant Ictlials, modifying factors: 636 
repair processes (split-dose technique): 673 
teptoductivc potential; 918, 922 
-/Bacillus thuringiensis; life span: 891-3 

protozoan diseases: 890 
•/HyiriDnolepis microstoma: reproductive 
potential; 918 

-/microbes: insect comtol: 393 
-/pathogens: life span; 891-3 
-/siilphoxide: susceptibility: 676 
-/.temperature: reproductive potential (single- 
and mixed-species cultures); 

923 

■/temperature/age/coexistence:. reproductive 
potential: 922 

populaUun counter, irradiated colonies; 1049 
Trichogtamnia seraifumanim (Perkins) -17.28 
dispersal, 303 

)■: Cnorimoscheniaopatculella, host/patasite 
relationship: 763 

Ttichoplusiani (Hdbner) - U,29 
[cabbage looper] 
tobacco tolerance, '^C: 263 
1 , 1 .3-tricyano-2-amina-l-ptopene 

130 

2 .4, 6 -ttis ( 1 -aziridinylj-s; ttiazine 

Calliphota erythtoeephala, germ cells: 643 
-/)•! Calliphota etythtocepliala, germ cells: 

, , 643 

•,yi fruit flies, sterilizing effects: 749 
Callitroga hominivorax, germ,cells: 642 
tiitium* 

*' Diie to the large number of pertinent 

referetices these have not been summarized here. 

The use of % is, however, indicated throughout 
for each relevant study. 


*'*€-triolein 

Hyalophota cectopia, lipase activity in tissue: 201 
Periplaneta americana, lipase activity in tissue: 201 
Trogpderma glabtum Herbst - V.20 
y: reproductive potential: 656 
, stage susceptibility; 1013 
sterility: 656, 1013 
trophallaxis 

Formica polyctena, *®*Au! 277 
Paravespula sp., %u: 291 
trout 

parathion activation (liver), ®H: 427 
Trygonotylus fulgoris (Prokelisia) - 0.11 (plant bug) 
food chain,’®P; 3^1 

Trypoxylon politum - W.24 (mud-dauber wasp) 
nest building with radioactive mud: 309 
ttanspott of radioactive material: 310 
^H-DL-tryptophan 

Drosophila buskii,, RNAse: amino acid incorpo¬ 
ration: 166 

tumour 

tepa- metabolism in relation to anti-tumour 
activity: 497 

X! Drosophila melanogaster; 660-3 
Tunisia 

SMT projects, Ceratitis oapitata: 993 
Turkey 

grain disinfestation, pilot plant, ®Co: 1005 , 
turtle 

parathlon activation (liver), ®H: 427 
*'*C-tyramine 

Schistocerca gtegaria: 75 
Tytoglyphus fatinae - Ac. 16a 
7 : lethal effects (e,a): 877 
reproductive potential; 877 
x: stimulating effects: 877 
tyrosine 

Calliphota erythtoeephala, metabolism, “C: 54 

Schistocerca gtegaria, 75 

tyrosine 

Calpodes ethllus, protein synthesis: 236 
“C-tytosine 

Calliphota etyditooephala, metabolism: 54 , 77 
Schistocerca gtegaria, metabolism: 75 
tyrosine-U-“C 

Drosophila, metabolism: 81 
Lucilia ouprina, metabolism: 68 
Schistocerca gtegaria, metabolism: 102 


■ U ' 

UDPAG-^^C (utidinedlphospho-N-acetylglucosamlne) 
Prodenla etidahia, chitin biosynthesis:, 93 
{ 2 -Mc)uiaoil 

Calliphota erythtoeephala (i), RNA synthesis; 

' , ■ V^':172-3: 


[‘■'C-utea] 


[ Xenopsylla clieopis] 


“C-utea 

mosquito repellent, bioassay: 1046 
uric acid; 

Drosophila melanogaster, “C; 225 
®H-urldine ■’ 

Antheraea pernyi (p), RNA: 113 
poiypheraus, RNA: ,150 
Bombyx mori (silk gland), RNA; 131 
Calliphota erythrocephala (imaginal disks), 

■ RNA: 238 
oocyte, RNA: 118 
ovary RNA: 239 

Cliitonomus tentans (giant clitoroosoiiies), 

RNA: 158 

puffs: 6f,122 

Chortliippus brunneus, spermiogenesis, RNA: 

129 

Chortophaga viridifasciata (erab) (neuroblast), 
RNA: 134,169,170 

Cyrtacanthaoris tartarica, spermiogenesis,. 

RNA:129 

Drosophila buskii, puffs: 97 

salivary gland, RNA and 
RNAse: 106 

, hydel, trypsin: (giant ohtomosonies), 
RNA:, 167 
puffing pattern and salivary 
, gland function: 230 

salivary gland, RNA: 122,161 

melanogaster, nucleolus organizer 
region: 97-b 
RNA: 126, 568 
spermatogenesis: 152 
X'chromosome, RNA: 146 
simulant, RNA; ,126 
Hyalophota cectopia, RNA: 171 
mealybug ( 1 !), rnA: US 
Melanoplus differentialis (spetmatooyte), RNA: 

181 

spermatogenesis, 

RNA: 143-4 

Musca doniestica (fat body), RNA: 108 
RNA synthesis: 117-8 
RNA transfer: 116 
ovary, RNA: 239 

Onoopeltus fasciatus (oocyte), RNA: 118 

Panorpa communis (oocyte), RNA: 118, 162 
Rhodnlus ptolixus, vitellogenesis, RNA synthesis 
and transfer: 179 

Rhynohosciara angelae (polytene chrpmosonies), 
RNA: 156-7, 

salivary gland, RNA sedimen- 
lation chataotetistigs: 133 
Santia cyntliia, RNA: 150 
Schistocerca gregarla, RNA: 124 

spermiogenesis, RNA: 129 
Soiara coprophila (salivary gland), 

, (nuole,ar)RNA: 232 
silkworm (Silk gland), nWA: 163 

See also Sphecidae (Table 1, W, 24). 


.Sinitiia(l) (salivary gland), RNA: 233 

silk gland, RNA tramfer .md synthesis! 

119 

Smiitia paithenogenetica (2) (salivary gland), 
RNA: 129 


USA 


irradiator, stored products bulk disinfestation, 
“Co: 1002 


V 

Mc-'valine 

Drosophila melanogaster, protein metabolism: 109 
(U- ‘'‘Qvaline 

Calliphota etydirocephala (2). incorporation in fat 
body; 95 

venom 

spiders, ’“p: 315 

vinegar fly: see Dtosopliil,! melanogaster 
virus 

aster yellows: 283 
beet yellows: 31i) 

x: Bombyx motl, inactivation: 1030 
polyhedral, in silkworm: 772 


W 

wasp, mud-dauber^‘ 

contamination, radioactive; 903 
water 

Aedes negypti,’H: 279 

Dermacentor andersoni, transpiration and sorption, 

’Hi 256 

Ecliinolaelaps echidninus, transpiration and 
sotpiimi, “H; 255 
Imldw, metabolism in, “Ci 445 
Insects, active transfer In: 257 
Tenebrio molitor, exchange, ’H: 256 
wax 

Apis mellifera, synthesis, 211-2 
wax tnoth: see Galleria mellonella 
weevil, bean; see Acanrtioscelldes obtectus 
cowpea: .see Callosobnichus iiwculatus 
grain: see Sitophilus (Cajandra) gtaiuiiius(a) 
mango seed: see Sternochetus iiiangifetae 
western pine beetle: see Dendroctonus brevlcornis 
wheat 

dleldtin, uptake from soil, nc: 342 
.Bitophilusgianarius, keinellnfestation, x: 1045 
willow leaf beetle: see Chtysomela knabJ 
wing hypodermis 

Antheraea pernyi, RNAi ’H; .113 ■ 

wood roach: see Patcoblaita ' , 






[Xenopsylla cheopis] 


[ainc-fj-'i] 


X 

Xenopsylla cheopis (Rothschild) - Y.S 
[Oriental tat flea] 
feeding activity: 20 
mobility: 20 

x-rays* 

Aedes aegypti, oesophageal diverticula and 
stomach: 1044 

beans, evaluation of insecticide efficacy: 1029 
Callosobtuchus rhodesianus(p), life history: 

1027 

Dendroctonus btevicotnis, detection in baric 
1023-4 

Dendroctonus frontalis, detection inbark: 1025 
disinfestation, brewing barley: 1011 
Euoosraa sonotnana. habits, development: 1028 
forest Insects, portable equipment for radiology: 

1028 

Obetea sohaumii, habits, development: 1028 
peas, insect detection in: II/ISIS 
Peotinophora gossypiella, detection in 

cottonseed: 1026 
Petrova alfaicapitana, habits, development: 

1028 

Pissodes sttobi, habits, development: 1028 
Sitex longioauda, density in wood: 1030 
Sitotroga oerealella, life history: 1042 
Sitophilus granarius, detection in wheat kernel: 

1045 

habits; 1045 


Sternocheius lapatlii, habits, development: 10‘2ti 
yellow mealworm: see Tenebrio molitor 
yttrium-90 

^-/’“Sr plane-source irradiator; 759 
yttrium-91 

aquatic insects, accumulation in: 34 
Drosophila; reproductive potential; 780 


Z 

Zectran 

Musoa domestica, detoxication, “C: 405 

„ organocythiocyanate synergiat, 
MC: 40H 

dog (urine), metabolite analysis, ‘‘'C: 449 , 450 , 
beans, metabolism and residues, ^''Ci 459 
broccoli, metabolite analysis, MC: 452 
residues, K‘. 453 

zinc-65 

bioelimination; 39 

Habtobracon juglandis, distribution in, effects on 
teptoduotive potential: 3,'j 
Habtobracon setiopae, distribution in, effects on 
reproductive potential: 3,5 
insects, redistribution by; 36 
Plathemis lydia, uptake and loss: 36 
-/x: Habiobraeon, toxicity: 36 



* Only those studies have been listed , in which 
x-rays yiere used as a tool which did notdlreotly affect 
the object under investigation.. Due to the large 
number of pertinent references of the other kind, on 
the other hand, these have not been summarized here. 
The use of x-rays is, however, indicated throughout 
for each relevant study., 
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